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IS  RESPECTFULLY  DEDICATED. 


DR.  JOHN  GREEN, 

ST.  LOUIS,  MO. 

Sir — 1  have  taken  the  liberty  of  dedicating  this  book  to 
you,  and  I  hope  you  will  accept  it  as  a  token  of  my  grate- 
ful esteem  and  friendship. 

You  may,  however,   ask  what  motives  prompted  me  to 
write  this  book,  and  thus  to  add  one  more  to  the  long  list  of 
manuals  on  ophthalmology,  which  the  last  few  years  have 
produced.      !Tas  there   any  need  of  another  such  manual? 
Or,  .can  this  book  offer  anything  new? 

1  confess  that  I  woidd  not  have  undertaken  to  write 
this  hook*  had  I  not  been  asked  to  do  it.  While  consider- 
ing the  proposition  made  to  me  by  the  publishers,  and  look- 
ing again  over  the  excellent  English  and  American  manuals 
on  ophthalmology  by  authors  like  No  yes,  Nettleship,  Mao 
NAMARA  and  others,  it  appeared  to  me  that,  after  all,  there 
may  be.  a  want  which  these  works  do  not  exactly  supply, 
and  which  I  might,  perhaps,  succeed  in  supplying. 

I  mean  that  a  book  on  ophthalmology,  icritten  solely 
for  the  general  practitioner  and  his  wants,  was  not  among 
them.  I  mean  a  book,  which  the  general  pract it i< m<  r  woidd 
really  peruse,  and  not  lay  aside  because  overburdened  with 
details  relating  to  subjects  of  little  or  no  use.  to  him;  in 
short,  a  book  which  woidd  give  the  general  practitioner  a  clear 
idea  of  the  principles  of  ophthalmology,  toget/ie?>  with 
so  much  only  of  its-  practice  as  he  might  be  reasonably  jus- 
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PREFACE. 


tified  in  attempting.  That  such  a  book  might  be  capable  of 
doing  a  good  work,  I  could  not  doubt. 

The  present  volume,  then,  is  not  intended  for  specialists, 
nor  does  it  aim  at  making  an  ooidist  out  of  every  general 
practitioner.  It  is,  however,  intended  to  serve  as  a  guide  for 
the  general  practitioner,  as  to  when  he  may  conscientiously 
take  upon  himself  the  responsibility  of  dealing  with  an  eye 
affection,  and  when  he  had  better  not  do  so. 

I  have,  therefore,  thought  it  best,  on  the  one  hand,  to 
give  all  the  information  necessary  for  the  undertaking  of 
our  special  work,  and  on  the  other  hand,  to  withhold  such 
information  as  would  be  likely  only  to  lure  him  into  dan- 
gerous paths.  I  have,  furthermore,  given  most  space  and 
labor  to  such  subjects  as  are  likely  to  be  of  practical  value 
to  the  general  medical  practitioner. 

Regarding,  therefore,  the  end  which  I  have  had  in  view  in 
writing  this  book,  you  will,  I  believe,  find  that  it  Mfers 
materially  from  other  existing  manuals  on  ophthalmology. 
If  it  shall  prove  acceptable  and  usefid  to  the  class  of  prac- 
titioners for  whom  it  has  been  written,  my  intention  loill 
have  been  largely  realized. 

Respectfully  yours,  Adolf  Alt. 

lJf,05  Washington  Ave.,  St.  Louis,  Mo. 

January,  1884- 
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CHAPTER  I. 


ANATOMY  OF   THE  EYE. 

Orbit.  —  Tenon's  Capsule.  —  Eye-lids.  —  Conjunctiva.  —  Sclerotic.  —  Cornea.  — 
Uveal  Tract.  —  Optic  Nerve.  —  Retina.  —  Crystalline  Lens.  —  Vitreous 
Body.  —  External  Muscles  of  the  Eye-ball.  —  Lachrymal  Apparatus. 

The  orbit  is  a  pyramidal  c  avity  surrounded  by  bony  walls, 
which  separate  it  upwards  from  the  cranial  and  frontal  cavities, 
downwards  from  the  antrum  Highmorii  and  inwards  from  the 
nasal  cavity. 


Fig.  1.  Horizontal  section  through  the  orbit  and  eye-ball  (al  ter  Gerlach).  L  Eye-lid 
B.  Bony  walls  of  the  orbit.  OF.  Orbital  fat.  TC.  Tenon's  capsule.  O  Optic 
nerve.  R.  Retina.  Ch.  Choroid.  Sc.  Sclerotic.  LC.  Lamina  cribrosa.  V  Vitre- 
ous body.  CB.  Ciliary  body.  I.  Iris.  1.  Crystalline  lens.  ZZ.  Zonule  of  Zinn 
(suspensory  ligament).  AC.  Anterior  chamber.  C.  Cornea.  CS.  Conjunctival 
sack.    PC.  Posterior  chamber. 
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OPHTHALMOLOGY. 


The  dura  mater  after  having  entered  the  orbit  through  the  can- 
alis  opticus  and  fissura  sphenoidea  is  split  into  two  parts,  one  of 
which  serves  to  form  the  periosteal  coat  of  the  orbit,  while  the 
other,  in  the  main,  forms  the  dura  mater  sheath  of  the  optic  nerve, 
and  a  capsule  tor  the  posterior  parts  of  the  eye-ball,  called  Tenon's* 
oapsul .  This  ensheathes  about  four-fifths  of  the  eye-ball  and  is  a 
serous  membrane,  lined  with  a  layer  of  endothelial  cells.  The 
serous  space,  which  lies  between  it  and  the  eye-ball,  is  called 
J    Tenon- s  space.    (See  Fig.  1). 

In  this  capsule  the  eye  moves  very  much  like  a  joint  in  its 
capsule. 

From  Tenon's  capsule  a  large  number  of  small  trabecule  run 
off  into  the  periostium  of  the  orbit.  Between  these  trabecular 
lies  the  orbital  fat,  and  in  the  neighborhood  of  the  lachrymal 
gland  they  contribute  to  the  formation  of  its  firm  fibrous  capsule. 
They,  furthermore,  help  to  keep  the  eye-ball  and  the  other  con- 
tents of  the  orbit  in  position. 

Tenon's  space  can  be  inflated  or  injected  from  the  subdural 
space  of  the  cranium.  Such  an  injection  shows  that  this  space 
ends  near  the  corneo-scleral  margin,  where  the  tissue  of  Tenon's 
capsule  goes  over  into  the  tissue  of  the  ocular  conjunctiva. 

The  external  muscles  of  the  eye-ball,  which  must  naturally 
pierce  this  capsule  to  reach  their  insertions  in  the  sclerotic,  re- 
ceive a  sheath  from  it.  The  sheaths  of  the  recti  muscles  can  be 
traced  backward  into  the  orbital  fat  where  they  are  gradually  lost 
in  the  perimysium.  The  sheath  of  the  superior  oblique  (trochlears) 
muscles  reaches  to  the  trochlea,  and  there  joins  the  periosteum,  while 
that  of  the  inferior  oblique  muscle  hardly  reaches  as  far  back  as 
the  orbital  adipose  tissue  (Gerlach). 

The  layer  of  the  dura  mater  which  forms  the  periosteum  of 
the  orbit,  runs  forward  to  the  anterior  margins  of  that  cavity, 
where  it  passes  over  into  the  periosteum  of  the  surrounding  bones. 
It  also  gives  off  a  fascial  layer  for  the  eye-lids,  called  tarso-orbital 
fascia.  The  orbital  periosteum  is,  for  the  most  part,  only  loosely 
connected  w  ith  the  bone,  but  wherever  there  is  an  aperture  in 
the  orbital  walls,  and  also  at  the  orbital  margins,  its  attachments 
are  very  firm. 

The  eye-lids  are  originally  a  duplicative  of  the  skin,  growing 
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down  from  the  upper  and  up  from  the  lower  orbit  al  margins  dur- 
ing foetal  life.    The  part  of  this  fold  which  lies  directly  upon  the 
eye-hall  takes  on  the;  character  of  a  mucous  membrane,  the  pal- 
pebral   conjunctiva,  and 
forms  with  the  ocular  con- 
junctiva a  cul-de-sac,  which 
is  called  the  fornix  of  the 
conjunctiva.     (See  Fig.  2). 

At  the  free  margin  of 
the  lids  this  mucous  mem- 
brane and  the  cutaneous 
outer  surface  pass  over  into 
each  other,  in  the  same  way 
as  they  do,  for  instance,  on 
the  lips.  The  free  margins 
of  the  eye-lids  form  two 
distinct  edges,  the  inner 
one  (toward  the  eye)  sharp, 
the  outer  one  rounded  off. 
AVhere  the  upper  and  lower 
eye-lids  join  each  other  in 
the  horizontal  line,  they 
form  the  outer  and  inner 
angles  of  the  palpebral 
fissure,  (outer  and  inner 
eanthus).  The  outer  angle 
is  sha  P] )  ;  the  inner  is  round- 
ed. Behind  the  inner  angle 
of  the  palpebral  fissure  lies 
a  small  reddish,  round 
body,  called  the  lachrymal 
caruncle.  It  has  the  st  ruct- 
ure  of  the  cutis,  and  con- 
tains fine  hairs  and  sebac- 
eous glands. 

A  little  outwards  from  the  inner  angle  of  the  palpebral  fissure 
each  eve-lid  shows  at  the  inner  edge  of  the  margin  a  small  papilla- 
like elevation  with  a  small  aperture  at  its  apex.  These  elevations  are 


Fir,.  2.  Vertical  section  through  the  eye-lids 
and  eye-ball.  C.  Cornea.  SC.  Sclerotic.  Cj. 
Conjunctiva.  F.  Fornix  of  the  conjunctiva. 
LS.  Upper  eyelid.  LI.  Lower  eye-lid.  OM. 
Transverse  sections  through  the  bundles  of 
the  orbicularis  palpebrarum  muscle.  MG. 
Longitudinal  sections  through  the  Meibomian 
(tarsal)  glands.  T.  Tarsal  tissue.  LPS.  Le- 
vator palpebree  superioris  muscle 
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the  lachrymal  papillw;  the  apertures  are  the  lachrymal  puncta. 

The  cutis  of  the  eye-lids  is  thin  and  its  hairs  are  very  fine  and 
short.  The  subcutaneous  tissue  is  very  loose  and  contains  no 
fat. 

Between  the  conjunctival  and  cutaneous  surfaces  of  the  lids 
he  the  tarsal  tissue,  the  muscular  layer,  nerves  and  blood-vessels. 

The  tarsal  tissue,  commonly  called  the  tarsal  cartilage,  lies 
close  up  in  the  conjunctiva.  It  consists  of  dense,  tendon-like  con- 
nective tissue  and  is  really  no  cartilage.  This  tarsal  tissue,  freed 
from  its  surroundings,  has  a  more  or  less  semi-lunar  shape.  In 
the  upper  eye-lid  its  convexity  is  directed  upwards,  in  the  lower 
eye-lid,  downwards. 

^  Near  the  conjunctival  surface  a  number  of  glands,  the  Meibo- 
mian or  tarsal  glands,  lie  embedded  in  the  tarsal  tissue.  The  ori- 
fices of  these  glands  are  arranged  in  a  row,  at  the  inner  edge  of 
the  free  margin  of  each  eye-lid.  Their  secretion  is  a  fatty  sub- 
stance. 

Nearer  the  outer  edge  of  the  free  margin  of  the  eye-lid  grow 
the  cilia,  eyelashes.  They  are  short,  strong  hairs,  which  are  cur- 
vilinear in  form,  and  are  so  directed  that  those  of  the  upper  and 
lower  eye-lids  turn  their  convexities  toward  each  other. 

The  conjunctiva  of  the  eye-lids  is  closely  attached  to  the  tar- 
sal tissue,  no  submucous  layer  intervening.  Where  the  tarsal 
tissue  ends,  submucous  tissue  makes  its  appearance,  being  very 
loose  and  of  an  adenoid  character.  This  is  most  pronounced  in 
the  fornix  of  the  conjunctiva.  In  this  region  the  surface  of  the 
conjunctiva  is  wrinkled  and  folded,  and  numerous  muciparous 
glands  open  into  it. 

The  muscles  of  the  eye-lids  are  embedded  in  the  loose  connec- 
tive tissue  on  the  outer  surface  of  the  tarsal  tissue.  Themost  im- 
portant one  is  the  orbicularis palpehro ru m.  This  is  a  very  broad 
thin  muscle,  covering  the  whole  area  of  the  eye-lids,  and  reach- 
ing somewhat  beyond  them  in  all  directions.  Its  three  compo- 
nent parts  are  called  the  palpebral,  the  orbital  and  the  malar 
portions. 

Where  the  upper  and  lower  halves  of  this  muscle  join  each 
other  at  the,  outer  and  inner  angles  of  the  palpebral  fissure,  they 
fonn  the  ligamentum  pal/pebrale  externum  and  internum. 
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The  orbicularis  acts  as  a  sphincter  muscle,  contracting  the 
palpebral  fissure  and  closing  the  eye-lids. 

At  the  upper  edge  and  along  the  whole  breadth  of  the  tarsal 
tissue  of  the  upper  eye-lid  the  levator  jpalpebras  superioris  mus- 
cle is  inserted  by  a  broad,  thin  tendon.  This  muscle  draws  the 
upper  eye-lid  upward  and  backward  into  the  orbit,  and  thus  opens 
the  eye. 

The  ocular  conjunctiva  begins  at  the  fornix  and  ends  at  the 
corneo-scleral  margin  {limbics  corneal).  Its  submucous  tissue  is 
loosely  connected  with  the  sclerotic  Episcleral  tissue).  No 
glands  are  found  in  the  ocular  conjunctiva,  although  its  epithe- 
lial layer  contains  numerous  mucoid  cells. 

The  shape  of  the  eye-ball  is  nearly  spherical,  and  is  deter- 
mined by  the  so-called  hard  membranes  which  together  consti- 
tute its  outer  wall,  namely,  the  sclerotic  and  the  cornea. 

The  scit  ratio  consists,  like  the  tarsal  tissue,  of  a  dense  con- 
nective tissue,  the  fibres  of  which  are  irregularly  interwoven, 
and  are  held  together  by  a  protoplasmic  cementing  substance. 
Embedded  in  this  latter  is  a  system  of  lymphatic  canals,  which 
enlarge  at  intervals  and  contain  large,  flat,  stellated  connective- 
tissue  cells. 

The  fibres  of  the  sclerotic  run  mostly  in  an  approximately 
longitudinal  (meridional)  direction.  Fibres  running  in  a  circular 
(equitorial)  direction  are  found  in  larger  quantities  only  around 
the  optic  nerve  entrance  and  near  the  corneo-scleral  margin. 

At  the  optic  nerve  entrance  the  sheaths  of  the  nerve  become 
merged  in  the  sclerotic.  There  is  no  large  opening  in  the  latter 
membrane  to  admit  the  optic  nerve,  asawhole,  into  the  eye-ball,  but 
a  large  number  of  small  holes,  each  admitting  a  bundle  of  nerve- 
fibres.  This  sieve-like  region  is  called  the  lamina  cribrosa  of  the 
sclerotic.  The  tendons  of  the  external  muscles  of  the  eye-ball 
are  lost  in  the  tissue  of  the  sclerotic  near  their  insertions. 

The  sclerotic  has  an  endothelial  coat  on  its  outer  and  inner  sur- 
face, and  is  pierced  by  the  ciliary  nerves  and  arteries,  and  by  the 
venm  vo/'ticosa,  with  their  respective  lymph-sheaths. 

At  the  corneo-scleral  margin  the  tissue  of  the  sclerotic,  which  is 
only  translucent,  passes  over  into  the  transparent  tissue  of  the  cor- 
nea, but  in  such  a  manner  that  the  sclerotic  tissue  slightly  over- 
laps the  cornea  at  its  periphery. 
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The  cornea  consists  of  fibres  of  a  perfectly  transparent  modi- 
fied connective  tissue,  which  are  regularly  arranged  in  bundles, 
and  these  again  in  lamelka,  which  lie  more  or  less  parallel  to  each 
other,  and  arc  all  united  by  the  same  protoplasmic  cementing 
substance,  which  is  found  in  the  sclerotic.  In  this  substance  are 
enclosed  the  lymphatic  canals  of  the  cornea,  which,  like  the 
lamellae,  are  more  numerous  and  lie  closer  together  toward  the 


Fig.  3.  Meridional  section  through  the  region  of  the  corneoscleral  margin.  C.  Cor- 
nea. D.  Descemet's  membrane.  B.  Bowman's  layer.  E.  Ephithelial  layer.  Co. 
Conjunctiva.  Lp.  Ligamentura  pectinatum.  SC.  Schlemm's  canal.  S.  Sclerotic! 
I.  Iris.   CI.  Large  arterial  circle  of  the  iris.   CM.  Ciliary  muscle. 

anterior  surface  of  the  cornea.  They  have,  like  the  scleral 
canals,  numerous  ampulla-like  enlargements  (lacuna?),  in  which 
are  contained  the  large,  flat,  many-branched  connective-tissue 
cells  of  the  cornea  (corneal  corpuscles).  At  the  corneo-scleral 
margin  this  system  of  canals  goes  directly  over  into  the  similar 
system  of  canals  in  the  sclerotic. 
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Near  the  outer  (anterior)  surface  the  layers  of  the  cornea  be- 
come more  compact,  and  finally  coalesce  to  form  a  layer,  which 
by  its  lack  of  cellular  elements  appears  like  a  distinct  hyaline, 
elastic  membrane.  This  is  called  Bowman's  layer.  At  its  pos- 
terior surface  the  cornea  is  lined  by  a  thin  vitreous  membrane 
called  Descemefs  membrane.  This  is  an  elastic  membrane,  and 
rolls  upon  itself,  when  divided  or  separated  from  the  corneal 
tissue. 

Upon  the  anterior  surface  of  Bowman  s  layer  lies  the  cor- 
neal epithelium.  Descemet'x  membrane  is  also  lined  by  a  single 
layer  of  endothelial  cells  on  its  posterior  surface. 

At  the  comeo-soleral  margin  (See  figure  3),  where  the  ocular 
conjunctiva  ends,  its  epithelium  goes  directly  over  into  the  epi- 
thelium of  the  cornea,  and  Bowman's  layer,  together  with  the 
nearest  corneal  lamella?,  is  split  intofibrilhe  and  becomes  merged 
in  the  subconjunctival  tissue.  Descemefs  membrane,  with  the 
adjoining  layers  of  the  cornea,  is  similarly  split  into  fibrillin  at 
the  periphery  of  the  cornea,  and  is  lost  partially  in  the  tendon 
of  the  ciliary  muscle  and  partially  in  the  iris.  On  their  way  these 
fibres  form  what  is  called  the  ligamentwn  pectinatum  of  the  iris. 
Between  the  fibres  of  this  so-called  ligament  lie  a  large  number 
of  cavities,  which  are  called  Fontanels  cavities.  These  cavities 
communicate  toward  the  outer  surface  with  the  canalicular  sys- 
tem of  the  cornea  and  sclerotic,  and  with  Schlemm's  canal,  a 
larger  lymph-canal  embedded  in  the  corneo-scleral  tissue;  on  the 
other  side  they  open  into  the  anterior  chamber. 

The  corneal  tissue  contains  blood-vessels  only  at  its  periphery, 
where  a  system  of  loops  of  capillaries  reaches  into  it  for  the  dis- 
tance of  about  one  millimeter.  The  arterial  vessels  which  take 
part  in  the  formation  of  these  loops  come  from  the  anterior  ciliary 
arteries,  and  anastomose  with  the  blood-vessels  of  the  conjunctiva. 
The  blood  is  carried  away  from  these  loops  by  small  veins 
which  empty  it  into  the  episcleral  and  so  into  the  anterior  ciliary 
veins. 

The  cornea  at  its  periphery  is,  furthermore,  supplied  by  about 
fifty  larger  nervous  branches  which  come  from  the  conjunctival 
and  anterior  ciliary  nerves.  They  enter  near  the  posterior  sur- 
face of  the  cornea  and  lie  in  a  special  system  of  canals.  Soon 
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after  having  entered  the  corneal  tissue,  the  nerve-fibres  lose  their 
double  contour,  and  the  main  stems  give  off  branches  which  soon 
form  a  network,  called  the  deep  stroma-plexus.  From  this  plexils 
smaller  branches  rise  toward  the  surface  of  the  cornea,  split  into 
axis-ey  hnders  and  axis-fibrilhe,  and  after  having  formed  another 
network  under  Bowman's  layer,  called  the  superficial  stroma- 
plexus,  they  pierce  this  layer  nearly  at  a  right  angle,  and  form  a 
third  network  between  the  epithelial  cells  (the  intraepithelial 
plexus),  and  are  there  lost.    (See  Fig.  4). 


FlG.'.t  Sh.rSihe  mauDer  in  Whlch  alarger  corneal  ner™  branches  off,  and  is  flnall* 

Next  to  the  inner  surface  of  the  sclerotic  lies  the  uveal  tract 
the  vascular  membrane  of  the  eye-ball.    Although  the  uveal  tract 
consists,  in  the  main,  of  the  same  tissue  from  one  end  to  the  other 
it  is  divided  into  three  distinct  parts,  the  choroid,  the  ciliary  body 
and  the  iris. 

The  uveal  tract  firmly  adheres  to  the  sclerotic  around  the  optic 
nerve  entrance  and  at  the  cornea-scleral  margin.  Between  these 
two  attachments  it  is  slightly  separated  from  the  sc  lerotic  by 
the  supra-choroidal  space.  This  space  is  traversed  by  innum- 
erable fibres  going  from  the  uveal  tract  into  the  sclerotic  and  vice 
versa,  which  thus  form  a  delicate,  spongy  tissue  containing  a 
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great  many  endothelial  cells.  When  the  choroid  is  forcibly  de- 
tached from  the  sclerotic  these  fibres  are  torn,  and  the  part  of 
them  which  then  adheres  to  the  sclerotic  has  been  called  the 
lamina  fusca,  while  the  part  adhering  to  the  choroid,  is  known 
as  the  lamina  snpra-choroidea.  In  this  spongy  tissue  the  ciliary 
nerves  run  forward  to  the  ciliary  body,  after  having  pierced  the 
sclerotic  near  the  entrance  of  the  optic  nerve. 

The  choroid  proper  consists  of  a  loose  network  of  connective- 
tissue  fibres,  which  contains  a  large  number  of  stellated  pigmented 
and  unpigmented  cells.  The  pigmented  cells  are  more  numerous 
in  the  outer  two-thirds  of  the  choroid,  their  pigment  varying  con- 
siderable in  tint  in  different  eyes.  In  albinos  it  is  slightly  yellow- 
ish ;  in  negroes  deep  brown,  or  even  black,  and  all  intermediate 
shades  may  be  seen  in  different  eyes,  corresponding  in  a  general 
way  with  the  pigmentation  of  the  skin  and  hair  of  the  individual. 

In  this  loose  network  of  connective  tissue  lie  embedded  the  in- 
numerable blood-vessels  of  the  choroid.  The  veins  which  collect 
the  blood  and  empty  it  into  four  or  six  larger  trunks,  the  venae 
vorticos®,  lie  in  the  outer  two-thirds  of  the  choroid.  The  inner 
third  contains  the  capillaries  (chorio-capillaris). 

The  choroid  contains,  moreover,  a  large  number  of  nerves  and 
ganglionic  cells,  and  some  organic  muscular  fibres.    On  its  inner 
Burface  it  is  lined  by  a  thin  elastic  hyaline  membrane  called  the 
lamina  vitrea  of  the  choroid.    Upon  the  inner  side  of  this  hyaline 
membrane  lies  a  single  layer  of  large  hexagonal  cells,  containing 
pigment-granules  in  the  whole  body  of  the  cell.    This  is  the  pig- 
mentary epithelium  layer,  which  formerly  was  counted  as  a  part 
of  the  choroid  and  later  as  a  part  of  the  retina.     Its  cells  have 
brush-like  offsets  on  their  inner  surface  which  enter  between  the 
outer  segments  of  the  rods  of  the  retina.     The  retinal  purple  a 
substance  which  gives  the  outer  surface  of  the  retina  a  purple  tint 
during  life,  is  exuded  by  this  layer,  which  is  therefore  to  be  con 
sidered  as  a  special  glandular  organ  interposed  between  the 
choroid  and  retina. 

Near  the  firm  attachment  of  the  uveal  tract  to  the  sclera  at 
the  corneoscleral  margin,  the  former  becomes  somewhat  abruptly 
thicker,  and  thus  forms  the  ciliary  body  with  the  ciliary  proces- 
ses on  its  mnner  surface.     This  thickening  of  the  uveal  tract  is 
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especially  caused  by  the  presence  of  the  ciliary  muscles.  The 
tendon  of  this  muscle,  by  its  insertion  in  the  corneo-scleral  tissue, 
forms  the  firm  attachment  between  the  uveal  tract  and  the  scler- 
otic. The  fibres  of  this  muscle,  which  are  organic,  spread  fan  like 
backwards  and  a  little  inwards  in  the  ciliary  body  and  are  finally 
lost  in  the  choroid. 

There  are  two  distinct  sets  of  muscular  fibres,  the  one  lying  su- 
perficially and  running  in  a  longitudinal  (meridional)  direction, 


Fig.  5.  Meridional  section  through  the  ciliary  body  of  a  very  short-sighted  (elonga- 
ted) eye-ball.  The  fibres  of  the  ciliary jnuscle  run  almost  exclusively  in  a  meridi- 
onal (longitudual)  direction.  C.  Cornea.  S.  Sclerotic.  I.  Iris.  CB.  Ciliary 
body. 

the  oflier  lying  more  deeply  and  running  in  a  circular  direction. 
The  former  kind  prevails  in  elongated  (short-sighted)  eyes,  while 
the  latter  kind  predominates  in  short  (far-sighted)  eyes.  (See 
Figs.  5  &  6). 
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The  ciliary  muscle  lies  embedded  in  the  outer  part  of  the  cili- 
ary body.  Its  inner  surface  is  covered  by  the  tissue  proper  of 
the  uveal  tract  with  its  vitreous  lamina.  Upon  the  inner  side  of  the 
latter  lies  the  thick,  dark  uveal  layer,  the  continuation  of  the  pig- 
mentary epithelium  layer,  and  further  on,  on  the  inner  side  of 
this  lies  one  layer  of  cylindrical  cells,  which  gradually  decrease 
in  height  toward  the  insertion  of  the  iris.  This  layer  is  a  con- 
tinuation of  the  retinal  tissue  and  is  called  the  ciliary  part  of  the 
retina  {pars  ciliaris  retince). 


ba.l  t  !  h  ?  hr0Ugh  th° CiI'ary  b°dy  °f  a  ve,7  fa^"ted  (short)  eye- 
ball. The  fibres  of  the  eihary  muscle  run  to  a  very  ffre&t  extent  in  an  equatorial 
(circu  ar)  direction  and  are,  therefore,  cut  transversely.  By  comparts Sand 
6  ,t  WfU  be  noticed  that  in  the  f ar-sighted  eye  the  distance  between  the  cornea  and 
the  ngm  of  the  iris  is  but  small,  while  in  the  shortsighted  eye  this  dAtence^s 
much  larger.  The  initials  denote  the  same  parts  of  the  eye,  as  they Tin  fig 5 

On  the  inner  surface  of  the  ciliary  body,  we  can  distinguish 
between  its  posterior  smooth  part,  the  pars  non-plicata,  and  it  s  an- 
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terior  wrinkled  part,  the  pars  plicata.  These  folds  and  wrinkles 
are  caused  by  small  irregular  onsets  called  the  ciliary  processes. 

These  latter,  about  seventy  in  number,  project  toward  the 
axis  of  the  eye-ball,  and  form  a  circle  or  wreath  upon  the  inner 
surface  of  the  globe  behind  the  insertion  of  the  iris.  . 

The  arterial  blood-vessels  of  the  ciliary  body  come  from  the 
anterior  and  the  long  posterior  ciliary  arteries;  the  veins  carry 
the  blood  back  partly  into  the  conjunctival  veins  and  partly  into 
the  venffl  vorticosee. 

The  ciliary  nerves  form  a  coarse  network  on  the  inner  surface 
of  the  ciliary  muscle  and  send  small  branches  into  it  and  to  the 
iris. 

The  iris  is  inserted  into  the  ciliary  body  just  before  the  tendon 
of  its  muscle  is  merged  in  the  corneo-scleral  tissue,  and  the  plane 
in  which  it  lies  forms  nearly  a  right  angle  with  the  axis  of  the 
eye-ball.  It  forms  an  adjustable  diaphragm  across  the  eye-ball 
and  is  pierced  by  a  central  opening,  the  pupil. 

The  bulk  of  the  tissue  of  the  iris  is  the  same  as  that  of  the 
ciliary  body.  Near  its  anterior  and  posterior  surfaces,  it  becomes 
more  dense,  however,  and  consists  largely  of  spindle-shaped  cells. 
On  its  posterior  surface  it  has  the  darkly  pigmented,  thick  uveal 
layer  and  on  its  anterior  surface  a  delicate  layer  of  endothelial 
cells. 

Near  the  pupillary  margin  and  toward  the  posterior  surface  of 
the  iris,  we  find  embedded  in  the  iris  tissue  a  ring  of  organic  mus- 
cular fibres,  the  sphincter  pupillm,  which,  by  its  contraction,  re- 
duces the  size  of  the  pupil.  Some  authors  maintain,  also,  the 
existence  of  an  antagonist  muscle,  which  is  said  to  lie  along  the 
posterior  surface  of  the  iris  and  to  run  in  a  radial  direction  ;  it  is 
called  the  dilator  muscle  of  the  pupil. 

The  arteries  of  the  iris  come  from  a  large  circular  blood-vessel, 
which  lies  near  the  insertion  of  the  iris  into  the  ciliary  body,  and  is 
formed  by  the  anastomosis  of  the  ciliary  arteries.  This  is  called 
the  laro-e  iris-circle.  From  this  arterial  ring  branches  run  toward 
the  pupil  in  a  radial  direction.  After  having  formed  another 
ring  the  small  iris-circle,  and  just  before  reaching  the  sphincter 
muscle  of  the  pupil,  they  form  a  network  of  capillaries  within  the 
fibres  of  this  muscle. 
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The  veins  of  the  iris  run  back  to  the  ciliary  body,  and  finally 
empty  their  blood  into  the  venae  vorticosee. 

The  arteries  of  the  iris  have  a  much  thicker  muscular  coat 
than  any  other  arterial  blood-vessels  of  their  calibre  in  the  human 
body. 

The  nerves  of  the  iris  come  from  the  ciliary  nerves. 

The  optic  nerve  "when  it  reaches  the  sclerotic  is  enclosed  in 
three  sheaths.  The  outer  sheath  is  formed  by  the  dura  mater 
and  closely  applied  to  and  lining  this  is  the  arachnoid  sheath. 


Fig.  7.  Meridional  section  through  the  region  of  the  entrance  of  the  optic  nerve  into 
the  eye-bail  (alter  Schwalbe),  showing  one-hall'  only.  O.  Optic  nerve  AC  Cen- 
tral retinal  artery.  VC.  Central  retinal  vein.  LC  Lamina  cribrosa.  PR  Physi- 
ological excavation.  1.  Nerve-fibre  layer  of  the  retina.  2.  Ganglionic  layer.  3 
Inner  molecular  layer.  4.  Inner  granular  layer.  5.  Outer  molecular  layer  6 
Outer  granular  layer.  7.  Rous  and  cones.  8.  Pigmentary  epithelium.  9.  Choroid! 
S.  Sclerotic.    P.  Pm  mater,  A.  Arachnoid.   D.  Dura  mater. 

These  two  sheaths  become  merged  in  the  sclerotic  as  soon  as  they 
reach  its  posterior  surface,    and  do  not  enter  the  eye-ball 
The  third  or  inner  sheath  is  a  continuation  of  the  pia  mater  of 
the  brain.    It  encloses  the  nerve  directly,  and  also  forms  the  net- 
work of  connective  tissue  in  which  the  fibres  of  the  optic  nerve 
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lie  embedded.  It  enters  the  globe  with  the  nerve,  joins  the  inner 
layers  of  the  Bclerotic  and  ends  in  the  lamina  eribrosa,  through 
which  the  bundles  of  nerve-fibres  pass  on  into  the  eye-ball  (See 
Fi°\  7). 

Just  before  entering  the  lamina  eribrosa  the  optic  nerve  be- 
comes a  Little  thinner,  and  its  nerve-iil.res  lose  their  double  eon- 
tour  As  soon  as  the  nerve-fibres  have,  reached  the  inner  surface 
of  the  choroid,  they  bend  nearly  at  a  right  angle  with  their  former 
direction  and  expand  to  form  the  inner  (nerve-fibre^  layer  of  the 

retina.  l  •       .  ., 

After  passing  through  the  sclerotic  and  choroid  (lamina  erib- 
rosa), and  before  entering  the  retina  proper,  the  nerve-fibres  form 
a  slight,  roundish  elevation  called  the  optic  papilla  or  optic  disc. 
Owing  to  the  manner  in  which  the  nerve-fibres  thus  enter  the  eye 
and  immediately  change  their  direction,  the  normal  optic  papilla 
shows  a  more  or  less  centrally  located,  funnel-shaped  depression, 
the  so-called  physiological  excavation. 

In  the  center  of  the  optic  nerve,  and  through  this  funnel- 
shaped  depression,  the  central  retinal  artery  and  vein  enter  the 
eye-ball,  to  be  distributed  exclusively  to  this  tissue. 

The  retina  is  separated  from  the  inner  surface  of  tne 
choroid  by  the  pigmentary  epithelial  layer.  The  retina  proper 
reaches  forwards  to  the  ciliary  body,  where  it  ends  with  a  scol- 
loped edo-e,  called  the  ora  serrata  of  the  retina.  A  thin  mem- 
brane continuous  with  the  retina,  and  morphologically  a  part  ot  it 
extends  further  forward,  and  forms  the  retinal  layer  of  the  ciliary 
body,  as  already  described. 

The  retina  is  the  light-perceiving  organ,  and  has  a  very 
complicated  structure.  If  we  do  not  count  the  pigmentary  epi- 
thelial layer,  it  consists  of  nine  distinct  layers.    (See  figure  8) 

The  most  external  layer  is  that  of  the  rods  and  cones,  then 
follows  the  (doubtful)  external  limiting  membrane.  The  third 
Layer  is  the  outer  granular  layer,  then  comes  the  outer  molecular 
layer.  Then  follow  the  inner  granular  and  inner  molecular 
Layers.  The  seventh  and  eighth  are  the  ganglionic  and  the  nerve- 
fibre  layers,  and  these  are  separated  from  the  vitreous  body  by 
the  ninth  and  last  Layer,  the  inner  limiting  membrane. 

While  the  last  three  layers  are  called  the  brain-layers  of  the 
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retina,  the  other  six  are  designated  as  its  neuroepithelial  layers. 

All  the  elements  of  which  the  retina  consists,  are  held  together 
and  in  position  by  supporting  connective-tissue  fibres,  called 
Mueller's  fibres. 

While  a  direct  connection  between  the  optic  nerve-fibres  and 
cones  within  the  retina  has  been  anatomically  demonstrated,  the 
existence  of  such  a  connection  between  nerve-fibres  and  rods  has 
so  far  not  been  shown.  The  retinal  purple  gives  its  tint  only  to 
the  rods;  the  cones  are  untintcd. 


ALII 


Fig.  8.  Mag-ram  showing  the  different  layers  of  the  retina  (after  Schwalbe)  ILM 
Inner  limiting  membrane.    NFL.  Nerve  fibre  layer.    GL.  Glangionic  oeU  layer" 
Inuer  molecular  layer.    IGL.  Inner  granular  layer.    AML.  Outer  mole- 
cular layer.    AGL.  Outer  granular  layer.    ALM.  Outer  limiting  membrane.  R. 
Rods.  C.  Cone. 


To  the  outer  side  of  the  optic  papilla  and  slightly  below  its 
horizontal  diameter  lies  the  .yellow  spot  {macula  Uteri),  the  point 
Of  acute  vision.  It  has  a  small  depression,  the  fovea  centralis, 
excentncally  situated.    The  retinal  tissue  at  the  periphery  of  the 
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yellow  spot  is  somewhat  thickened,  while  in  the  fovea  centralis  it 
is  exceedingly  thin.  Moreover,  in  the  yellow  spot  the  cones  are 
thinner  and  longer,  and  consequently  more  numerous  than  in  any 
other  part  of  the  retina,  and  the  rods  arc  almost  altogether  want- 
in^.  The  proportion  between  the  rods  and  cones  grows  in  favor 
oAhe  former  from  the  macula  luteato  the  oraserrata.  These 
two  facts  seem  to  prove  that,  for  distinct  vision,  the  cones  are  of 
much  greater  importance  than  the  rods. 

The  blood-vessels  of  the  retina,  branches  of  the  central  retinal 
artery  and  vein,  lie  chiefly  in  the  nerve-fibre  and  ganglionic  layers, 
but  sometimes  they  reach  even  into  the  inner  molecular  layer.  The 
outer  layers  have  no  blood-vessels.  In  the  periphery  of  the 
retina  the  arteries  and  veins  unite  to  form  terminal  loops. 

Behind  the  iris  lies  the  crystalline  lens,  a  transparent  lentil- 
shaped  body.  It  consists  mainly  of  the  so-called  lens-fibres,  and 
is  inclosed  in  a  hyaline,  elastic  sack,  the  lens-capsule. 

That  part  of  the  lens-capsule  which  lies  anteriorly  to  the 
equator  of  the  lens  is  called  the  anterior  lens-capsule.  It  has  on 
its  inner  surface  a  single  layer  of  cuboid  epithelial  cells,  the  cap- 
sular epithelium.  It  is  thicker  than  the  posterior  lens-capsule, 
which  is  devoid  of  epithelium. 

The  lens-fibres  (or  lens-bands),  which  form  the  mam  part  ot 
its  structure,  are  also  epithelial  elements.  Where  their  ends  join 
each  other  beneath  the  lens-capsule,  they  form  sutures,  which  are 
seen  to  run  in  a  radial  direction  from  the  anterior  and  posterior 
poles  of  the  lens,  forming  angles  with  each  other  of  about  120  ©  . 
On  the  anterior  surface  of  the  lens  two  of  these  sutures  run  up- 
wards while  one  runs  downwards,  while  on  the  posterior  surface 
the  conditions  are  reversed. 

The  crystalline  lens  is  suspended  from  the  ciliary  body  by  the 
zonule  of  Zinn,  or  suspensory  ligament.  This  consists  of  tough, 
transparent  fibres,  which  come  from  the  vitreous  body.  Wmle 
on  their  way  forwards  they  are  bound  down  to  the  ciliary  body 
and  follow  all  the  depressions  and  elevation*  of  the  ciliary  pro- 
cesses until  they  reach  the  inner  anterior  angle  of  the  ciliary  body. 
From  here  they  bend  abruptly  inwards  and.  partially  crossing 
each  other,  are  inserted  on  the  anterior  and  posterior  lens-cap- 
sules, a  short  distance  from  the  equator. 
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In  the  normal  eye-ball  the  pupillary  margin  of  the  iris  rests,  ' 
and,  when  moving,  slides  upon  the  anterior  lens-capsule. 

The  space  between  the  posterior  surface  of  the  cornea,  the 
anterior  surface  of  the  iris,  and  the  central  portion  of  the  anter- 
lor  lens-capsule,  is  called  the  anterior  chamber.  It  contains  a 
clear,  watery  fluid,  without  organized  elements,  the  aqueous 
humor. 

The  space  bound  by  the  peripheral  part  of  the  anterior  lens- 
capsule,  the  zonule  of  Zinrh,  the  anterior  surfaceof  the  ciliary 
body,  its  tendon,  and  the  posterior  surface  of  the  iris  is  called  the 
posterior  chamber.    It  also  contains  aqueous  humor. 
<    The  whole  space  backwards  from  the  lens  and  zonule  of  Zlnn 
is  filled  with  a  transparent  gelatinous  substance,  the  vitreous  body. 
IMs  has  on  its  anterior  surface  a  depression,  the  fossa  patellaris, 
m  which  the  lens  lies.    In  the  region  of  the  optic  disk  a  small 
fissure  can  be  traced  in  the  vitreous  body  from  behind  fomvard 
towards  the  patellary  fossa,  called  Stilling^  canal;  the  hyaline 
artery  lies  in  this  fissure  during  embryonic  life.    The  vitreous 
body,  especially  in  its  peripheral  parts,  contains  a  moderate 
number  of  cells. 

We  have  stated  above  that  the  sheaths  of  the  optic  nerve  are 
direct  continuations  of  the  meninges  of  the  brain.  The  inter-vaei- 
na  spaces  of  the  optic  nerve  are  in  fact  in  direct  communication 

fro^  tlicm  a"mem        SPa°eS  in      °raniUm'  and  Can  beinJected 

to  b*  from  behind  forwards  through  the  vitreous  body,  the  zonule 
of  Imp  and  the  posterior  chamber  into  the  anterior  chamber  • 
and  the  exit  of  these  fluids  is  thought  to  take  place  through 
^tf^  cav.K.s  mto  ScUmm's  canal  and  the  lymphatics  of 
the  sclerotic  and  conjunctiva.  ympnatics  of 

There  are  direct  communications  between  the  supra-choroidnl 
space  and  Tenon's  space  where  tl,e  vena,  vorticose  ,1  the  dha.  ' 
artenes  and  nerves  pierce  the  sclerotic,  and  fluids  may  cs,  peZ 
these  cnannels  from  the  eye-ball  into  Tenon's  space.  (See  figure  9^ 

of  tl    "h'T  mmdeS  °f  the  ey°-W1  are  ^  number  Five 
of  1 tese,  the  four  r<,n  muscles  and  the  superior  oblique  muscle 
together  with  the  levator  muscle  of  the  upper  eye-fid!  take  ttor 


t 
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origin  from  the  apex  of  the  orbit  around  the  canalis  opticus. 
The  inferior  oblique  muscle  comes  from  the  inner  margin  ot  the 

lachrymal  canal. 

Thelaehrwnal  apparatus  consists  of  the  lachrymal  gland,  the 
ptmcta  la.hiymalia,  the  eanaliculi  lachrymales,  the  lachrymal 
sack,  and  the  nasal  duct. 

-^a  s  t> 

M  4\ 


Fro.  9.  Shows  the  eonn—ou  hetween  the  J^^T^^cX 
To.  Tenon's  capsule.  PE.  Pigmentary  epithelium. 

The  puncta  lachrymalia,  as  stated  above,  He  near  the  inner 
angle  of  the  palpebral  fissnre  at  the  apex  of  the  lachrymal  papd- 
he  and  are  the  external  orifices  of  the  lachrymal  canahcuh.  The 
latter,  after  having  rnn  into  the  lid  for  a  little  distance  at  a  right 
ano-le  to  the  lid  margin,  turn  abruptly  towards  the  nose  and  con- 
•  verge  towards  the  lachrymal  sack.    Just  before  reaching  the  lat- 
ter they  unite  into  one  short  canal.    The  lachrymal  sack  forms 
Z  oblong  receptacle  for  the  tears  lying  behind  the  igamen turn 
palpebrale  internum.    Its  upper  portion  (cupola)  be.  higher  than 
the  entrance  of  the  eanaliculi.    (See  figure  10).    The  lachryma 
is  about  twelve  millimeters  long,  and  ends  below  in  the  nasal 
lachrymal  duct.    The  latter  opens  upon  the  mucus  membrane 


AX  ATOMY  OF  THE  EYE. 


19 


of  the  inferior  nasal  meatus,  just  under  the  insertion  of  the 
inferior  turbinated  bone. 

The  lachrymal  sac  k  is  surrounded  by  bone  at  its  posterior 
surface  only,  the  nasal  duct  is  enclosed  in  bone. 
The  lachrymal  gland,  which  secretes  the  tears,  is  divided  into 


FiG.  10.  Shows  ioe  lachrymal  drainage  apparatus.  PL.  Lachrymal  puncta.  C.  Lach- 
rymal caruncle.  CL.  Lachrymal  canaliculi.  SL.  Lachrymal  (nasal)  duct.  LP. 
Palpebral  ligament. 


two  portions,  an  upper,  larger,  and  a  lower,  very  much  smaller 
one.  The  upper  portion  enclosed  in  its  tough  capsule,  lies  in  the 
lachrymal  fossa  of  the  frontal  bone,  just  behind  the  upper  outer 
margin  of  the  orbit.  The  lower  portion,  which  consists  only  of 
a  few  loosely  connected  acini,  rests  upon  the  fornix  of  the  con- 
junctiva, just  below  the  upper  one.  Small  ducts  lead  the  tear- 
fluid  from  these  glands  into  the  conjunctival  sack,  whence  it  flows 
into  the  nose  through  the  lachrymal  puncta,  and  the  remainder 
of  the  drainage  part  of  the  lachrymal  apparatus.  Around  the 
base  of  the  lachrymal  papillae  lies  a  minute  muscle— Horner's 
muscle— whose  function  it  is  to  assist  in  sucking  up  the  tear- 
fluid. 


CHAPTER  II. 


EXAMINATION  OF  THE  EYE. 


Eye-lids.  -  Conjunctiva.  -  Cornea.  -  Iris.  -  Crystalline  Lens.  -  Focal  Illu- 
mination. -  Acuteness  op  Vision.  -  Visual  Field.  -  Color-Sense.  -  Intra.  - 
Ocular  Tension.  -  Accommodation.  -  Refraction.  -  Ophthalmoscope.  - 
Motility.  -  Diplopia.  -  Insufficiency  of  the  Internal  Recti  muscles. 

For  all  examinations  of  the  eye  good  light  is  absolutely  re- 
quired.   In  day-time  it  is  therefore  best  to  put  the  patient 
near  a  window  and  opposite  to  it,  avoiding,  however,  bright  sun- 
light.   After  the  patient  has  been  properly  seated,  a  systematical 
examination  should  begin  with  the  inspection  of  the  cutaneous 
surface  of  the  eye-lids.    Then  the  eye-lashes  and  their  position, 
the  orifices  of  the  Meibomian  glands,  the  motility  of  the  eye-lids 
and  the  size  of  the  palpebral  fissure  should  be  carefully  noted. 
To  get  a  good  view  of  the  outer  and  inner  canthus,  the  puncta 
lachrymalia  and  the  caruncula  lachrymalis,  it  is  best  to  slightly 
raise  the  upper  eye-lid  with  the  forefinger,  while  the  thumb  ol  the 
same  hand  gently  pulls  down  the  lower  lid.    This  little  manipu- 
lation, which  has  to  be  used  very  frequently  in  examining  eyes, 
should  be  executed  without  exerting  the  slightest  pressure  on 
the  eye-ball.  If  it  is  impossible  to  make  a  perfect  inspection  with 
the  aid  of  this  manipulation,  it  will  be  best  to  draw  the  upper 
eye-lid  upward  with  the  thumb  of  one  hand  and  the  lower  eye-lid 
downward  with  the  thumb  of  the  other  hand.    If  the  skm  of  the 
lower  eye-lid  is  too  slippery  for  this  maneuvre,  a  towel  or  piece 
of  linen  cloth  wound  around  the  thumb  will  be  of  great  assistance. 
In  thus  separating  the  eye-lids  all  pressure  upon  the  eye-ball  must 
be  carefully  avoided.    This  is  most  surely  accomplished  by  laying 
the  thumbs  OD  the  skin  of  the  eye-lids  near  the  orbital  margins 
and  drawing  them  apart  by  dragging  on  the  skin  only. 
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If  there  is  any  complaint  aboutstiUi(ddiumlaort/m(mm  (tear- 
dropping,  lachrvmation),  the  first  point  to  be  examined  into,  is, 
whether  the  puncta  laehrymalia  lie  in  contact  with  the  ocular  con- 
junctiva at  the  caruncle.  Then,  making  pressure  on  the  lachrymal 
sack,  while  the  puneto laehrymalia  are  closely  watched,  the  escape 
of  fluid  into  the  conjunctival  sack  will  give  us  an  indication  of 
any  obstruction  to  the  proper  drainage  of  the  tears  into  the  nos- 
tril. 

If  there  is  an  escape  of  fluid  from  either  punctum,  its  charac- 
ter, whether  water)',  mucous  or  purulent,  will  be  of  importance 
with  regard  to  the  diagnosis  of  an  inflammatory  process  in  the 
lachrymal  sack.  The  further  exploration  of  the  lachrymal  sack 
and  duct  by  means  of  probes  will  be  detailed  in  Chapter  IV. 

To  inspect  the  ocular  conjunctiva  we  draw  the  lids  apart  in  the 
manner  just  described,  and  notice  whether  it  appears  hyper- 
Eemic.  If  it  appears  hypeneinic,  we  should  make  sure  whether 
this  hyperemia  is  confined  to  the  conjunctival  blood-vessels,  or 
w  hether  it  involves  also  the  ciliary  blood-vessels  in  the  sclerotic 
near  the  cornea-scleral  margin.  This  is  best  done  by  sliding  the 
conjunctiva  slightly  upon  the  sclerotic  by  means  of  the  eye-lids. 
Ah}  penemia  confined  to  the  moveable  tissues  concerns  the  con- 
junctival blood-vessels  only.  These  vessels  are,  moreover,  compara- 
tively large  and  convoluted,  and  are  easily  distinguishable  as 
separate  vessels,  whereas  the  deeper-lying  ciliary  vessels  are 
much  finer  and  appear  rather  as  a  ring  of  diffuse  redness,  dens- 
est next  to  the  cornea  and  shading  off  into  the  sclerotic. 

If  the  symptoms  complained  of  refer  to  the  conjunctiva  of  the 
eye-lids,  or  if  a  foreign  body  has  entered  the  conjunctival  sack, 
we  must  next  inspect  the  inner  surface  of  the  eye-lids.  The  con- 
junctival surface  of  the  lower  eye-lid  and  the  lower  fornix  of  the 
conjunctiva  are  easily  exposed  to  view  by  directing  the  patient  to 
look  upward  and  drawing  the  skin  of  the  lower  eye-lid  downward 
toward  the  cheek  with  the  thumb.  In  deeply  set  eyes,  the  lower 
fornix  is  most  perfectly  exposed  by  drawing  the  lower  lid 
downwards,  while  the  patient  also  looks  downwards  (Arlt.)  The 
exploration  of  the  conjunctival  surface  of  the  upper  eye-lid  and 
the  upper  fornix  of  the  conjunctiva  requires  more  skill, 
and   is    accomplished    in    the    following   way:     Place  the 
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thumb  of  the  right  hand  (when  examining  the  patient's 
left  eye)  against  the  brow  above  the  outer  angle  of  the 
palpebral  fissure,  then  take  hold  of  the  cilia  with  the 
thumb  and  foretinger  of  the  left  hand  and  direct  the  patient  to 
look  downwards.  Next  draw  the  eye-lid,  thus  held  by  the  cilia, 
gently  downwards  and  forewards,  at  the  same  time  shifting  the 
thumb  of  the  right  hand  into  the  depression,  which  appears  be- 
tween the  eye-brow  and  the  tarsus,  and  lastly  turn  the  lid-margin 
upwards,  using  the  right  thumb  to  keep  the  upper  edge  of  the 
tarsus  in  position,  while  the  whole  tarsus  is  being  turned  around 
its  upper  edge  as  a  fixed  center.  Instead  of  the  thumb 
a  smaller  round  object  (such  as  a  probe,  a  pencil,  or 
a  match)  may  be  used  to  fix  the  upper  edge  of  the  tar- 
sus. Examining  the  patient's  right  eye,  the  hands  should  be  re- 
versed. When  the  eye-lids  are  very  forcibly  shut  and  the  patient 
is  unable  to  assist  in  looking  down,  or  when  the  conjunctival  sack 
is  considerably  shrunken,  it  may  be  very  difficult  to  bring  the 
conjunctival  surface  of  the  upper  lids  to  view.  When  the  eye- 
lashes are  absent,  it  is  often  sufficient  to  direct  the  patient  to  look 
strongly  downward,  to  lay  the  end  of  a  probe  along  the  upper 
edge  of  the  tarsus  so  as  to  press  it  gently  downwards  and  back- 
wards, and  to  draw  the  lid  margin  upwards  by  means  of  the  ball 
of  the  thumb  applied  to  the  dry  skin  of  the  eye-lid  near  its  free 
margin  (Desmarres). 

In  young  children  the  inspection  of  the  lids,  as  well  as  of  the 
eye-ball,  is  best  effected  by  taking  the  child's  head  in  the  lap,  or, 
if  necessary,  between  the  knees,  while  its  legs  rest  on  the  lap  of 
another  person.    Sometimes  an  anaesthetic  may  be  necessary. 

When  the  lids  and  conjunctiva  have  thus  been  explored,  we 
next  inspect  the  cornea.  A  healthy  cornea  is  perfectly  transpar- 
ent and  polished,  reflecting  the  light  like  a  mirror.  These 
two  peculiarities  allow  us  to  distinguish  all  affections  of  this 
membrane  easily. 

If  there  is  any  form  of  inflammation,  or  an  abrasion,  a  scar, 
or  a  foreign  body  present,  the  tissue  of  the  cornea  will  be  seen 
more  or  less  affected,  either  in  its  transparency,  or  in  the  perfec- 
tion or  polish  of  its  surface.  Any  considerable  changes  in  the 
curvature  of  the  surface  of  the  cornea  will  be  easily  detected  by 
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putting  the  patient  in  such  a  position  that  we  can  see  the  reflected 
image  of  a  window  or  a  flame  on  his  cornea.  By  then  directing 
the  patient  to  move  his  eye,  say  in  a  horizontal  direction,  so  as  to 
allow  the  reflected  image  to  move,  so  to  speak,  over  the  cornea, 
it  will  become  distorted  as  soon  as  it  reaches  the  part  in  which 
the  curvature  is  altered.  The  sensibility  of  the  cornea  is  exam- 
ined by  touching  it  with  a  earners  hair  brush  or  a  small  roll  of 
tissue  paper. 

After  examining  the  cornea,  we  inspect  the  contents  of  the 
anterior  chamber,  the  aguecms  hwnrwr,  which,  in  the  normal  con- 
dition, is  also  perfectly  transparent.  Any  lack  of  transparency 
in  this  fluid,  is  due  to  an  atfection  of  the  deeper  portions  of  the 
eye- ball. 

In  examining  the  iris,  we  have  first  to  pay  attention  to  any 
anatomical  changes  in  its  tissue,  and  then  to  its  function  as  a 
moveable  diaphragm.  The  pupil  ought  to  expand  promptly  on 
shading  the  eye  and  to  contract  on  exposing  the  eye  again  to  the 
light. 

If  the  iris  is  inflamed,  there  is  hyperemia  of  both  the  con- 
junctival and  ciliary  blood-vessels.  The  latter  show  as  a  pink  or 
blueish-red  zone  around  the  corneo-scleral  margin  and  are  not 
moveable  with  the  conjunctiva.  The  tissue  of  the  iris  appears 
swollen  and  loses  its  lustre.  The  color  of  the  iris  is  also  changed, 
in  blue  eyes  taking  on  a  greenish  shade,  in  dark'  eyes  a  dirty 
brown.  After  iritis  has  become  established,  the  pupil  is  nearly  or 
wholly  immoveable. 

The  function  of  the  iris  may  also  be  disturbed  when  there  are 
no  inflammatory  symptoms  present.  In  order  to  test  this,  we 
cover  the  healthy  eye  so  as  to  exclude  all  light  from  it,  and  then, 
alternately  shading  the  other  eye  with  the  hand  and  exposing  it 
to  light  again,  we  watch  the  size  of  the  pupil.  While  this  exam- 
ination goes  on,  the  patient  must  keep  his  eye-lids  well  apart  and 
look  steadily  in  the  same  direction.  If  the  pupil  remains  un- 
changed, under  the  influence  of  alternate  light  and  shade,  we 
must  see  whether  it  contracts,  perhaps,  during  the  effort  to  ac- 
commodate for  a  near  object. 

We  should,  furthermore,  see,  whether  the  iris  trembles  when 
the  eye-ball  is  moved.  The  size  and  shape  of  the  pupil,  when  at 
rest,  are  also  to  be  noted. 
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The  position  of  the  plane  of  the  iris  is  also  of  importance. 
W  e  must  see,  whether  its  periphery  is  bulged  forwards  or  drawn 
backwards,  or  whether  any  particular  part  of  it  is  protruding, 
etc. 

If  the  pupil  is  immoveable,  or  acts  imperfectly,  it  is  best  to  test 
its  dilatability  by  the  instillation  of  a  mydriatic.  1  The  simplest 
one  for  a  mere  examination  is  a  one  per  cent,  solution  of  homa- 
tropinum  hydrobromatum,  as  its  action  disappears  very  readily 
(in,  from  8  to  12  hours).  If  a  stronger  mydratic  is  needed,  as  is 
generally  the  case  in  inflammation  of  the  iris,  a  one  per  cent,  so- 
lution of  atropinum  sulfuricum  is  sufficient. 

An  inflammatory  process  of  the  ciliary  body  is  recognized  by 
a  deep  blueish-red  zone  of  injection  around  the  corneoscleral 
margin,  and  by  pain  on  pressure  upon  the  ciliary  region.  The 
latter  symptom  is  easily  ascertained,  by  pressing  slightly  upon 
the  ciliary  region  through  the  closed  eye-lids  with  a  pencil  or  any 
rounded  small  object,  or  even  with  the  finger.  (Tenderness  of 
the  ciliary  region  on  pressure  may  also  be  present  in  iritis). 

Inspecting  the  crystalline  lens,  we  have  chiefly  to  notice  its 
transparency.  If  the  lens  is  wanting,  or  is  dislocated  from  the 
patellary  fossa,  the  iris  will  tremble  (irklodonesis),  except, 
when  the  whole  lens  lies  in  the  anterior  chamber,  a  condition 
which  presents  otherwise  characteristic  appearances.  See  chap- 
ter xv. 

If  the  lens  is  transparent  enough,  we  may  also  be  able  to  see 
changes  in  the  anterior  portion  of  the  vitreous  body  through  it  . 
»  For  the  examination  of  the  anterior  third  of  the  eye-ball,  we 
make  use  of  the  so-called  focal  or  oblique  illumination,  which  en- 
ables us  to  detect,  for  instance,  slight  changes  in  the  cornea, 
which,  in  the  diffuse  illumination,  may  escape  our  notice  alto- 
gether. The  patient  is  seated  opposite  the  examiner  and  a  lamp 
is  placed  at  the  side  and  somewhat  in  front  of  the  eye  under  ex- 
amination, a  convex  lens  of  two  and  a  half  or  three  inches  focus 
is  used  to  throw  a  pencil  of  light  obliquely  upon  the  cornea.  By 
moving  this  lens  nearer  to  or  farther  from  the  eye  the  focus  ma y 
be  thrown  upon  deeper  or  more  superficial  parts.  It  is  some- 
times a  decided  heli)  in  making  a  diagnosis  to  view  the  illumin- 
ated parts  with  a  magnifying  lens  held  in  the  other  hand. 
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Tumors,  abscesses,  etc.,  within  the  orbitm&j  be  detected  by 
the  protrusion  and  displacement  of  the  eye-ball  and  can  be  located 
by  palpation. 

Thus  far,  we  have  treated  of  the  visible  changes  occurring  in 
affections  of  the  anteriorpart  of  the  eye-hall  only.  Eye  affections, 
not  accompanied  by  changes,  visible  to  the  naked  eye,  call  for 
the  testing  of  vision  subjeetively. 

The  acuteness  of  vision  is  tested  by  means  of  test-types,  and 
when  it  is  very  much  reduced,  by  the  outstretched  fingers  of  one 
hand.    The  test-types  in  use  are  constructed  in  such  a  man- 
ner that  their  limbs  are  seen  by  the  normal  eye  under  a  visual 
angle  of  one  minute,  while4  the  whole  letter  is  seen  under  an  angle 
of  five  minutes.    Of  these  letters  one  set  is  used  for  distant  vis- 
ion and  contains  letters  to  be  seen  by  the  normal  eye  distinctly 
at  from  200  to  20  feet  distance.    The  other  set  is  constructed  for 
near  vision.    The  acuteness  of  vision  is  expressed  in  the  form  of 
a  fraction,  the  denominator  of  which  gives  the  distance  at  which 
the  letters  ought  to  be  recognized,  while  the  numerator  gives  the 
distance  in  which  they  are  actually  seen.    The  normal  eye,  must 
see  the  letters  called  XX,  in  our  set  of  test-types,  at  20  feet,  and 
this  is  noted  in  the  following  way,  V,  visus  =         (If  the  patient 
sees  the  letters,  which  a  normal  eye  recognizes  at  100  feet,  at  20 
feet  only,  we  write  V  =  ^,  and  his  visual  acuteness  is  said  to 
be  only  £  of  that  of  a  normal  eye.    In  making  such  examinations 
the  test-types  must  be  well  lighted  and  the  patient  must  sit  or 
stand  with  his  back  to  the  light 

When  no  letters  can  be  distinguished,  we  may  examine  the 
acuteness  of  vision  by  means  of  the  outstretched  fingers.  In 
doing  so,  we  should  be  careful  to  hold  the  fingers  against  a  dark 
back -ground. 

The  whole  region  within  which  an  eye,  when  perfectly  at 
rest,  can  perceive  objects,  is  called  its  visual  field.  This  can  be 
projected  on  a  plane  surface  and  thus  accurately  mapped.  A 
simpler  method  is,  to  let  the  patient  cover  one  eye  and  to  direct 
him  to  gaze  steadily,  with  the  other  one,  into  the  observer's  oppo- 
site eye.  Then  move  the  fingers,  or  a  small  staff,  with  a  white 
tip  from  different  directions  toM-ards  the  line  connecting  his  eye 
with  that  of  the  observer,  keeping  always  at  an  equal  distance 
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from  both,  and  notice  when  he  first  recognizes  it.  If  your  own 
eye  is  normal  and  gazes  steadily  into  the  patient's  eye  during 
this  procedure,  the  extent  of  your  own  visual  field  will  allow 
you  to  notice  at  once  any  defect  in  his. 

If  the  patient's  sight  is  so  poor,  that  lie  can  no  longer  recog- 
nize the  fingers,  or  other  small  objects,  as  in  a  case  of  cataract, 
the  visual  field  is  best  examined  with  a  candle-flame  in  a  dark 
room.  This  is  done  exactly  in  the  same  way,  directing  the  patient 
to  look  straight  ahead  and  not  to  change  the  position  of  his  eye. 
Care  *  should  be  taken  to  shade  the  patient's  eye  whenever  the 
direction  of  the  candle  is  changed. 

These  two  methods  will  suffice  for  ordinary  purposes.  Some- 
times we  have  to  examine  a  patient  in  regard  to  M\s  perception 
of  colors.  A  great  many  methods  for  this  purpose  have  of  late 
come  into  use  since  the  .subject  of  color-blindness  has  received 
especial  attention  in  connection  with  the  marine  and  railroad 
service  of  almost  all  civilized  countries.  Holmgren's  method, 
in  which  skeins  of  variously  colored  wool  are  employed,  is  the 
most  convenient.  The  patient  is  first  shown  a  light  green  skein 
and  asked  to  match  it  with  similar  tints.  If  he  is  color-blind, 
he  will  make  strange  mistakes,  selecting  gray-green,  brown, 
yellowish,  pink  and  grayish  red,  etc.    For  further  details,  see 

chapter  XXIV. 

The  intraocular  tension  is  best  examined  by  directing  the 
patient  to  look  down,  and  then  gently  laying  the  tips  of  both 
index  fingers  upon  the  upper  lid,  and  alternately  pressing  them 
upon  the  globe,  as  we  are  accustomed  to  do  in  searching  for  fluc- 
tuation. We  determine  in  a  general  way,  whether  an  eye  is 
harder  or  softer  ^than  normal,  by  comparing  it  with  its  fellow. 
When  both  eyes  are  affected,  the  tension  should  be  compared 
with  that  of  the  healthy  eyes  of  another  person. 

The  accommodative  power  of  an  eye  is  examined  by  directing 
the  patient  to  look  at  a  small  object  (finest  test-types)  and  mov- 
ing it  so  close  to  the  eye  that  he  can  but  just  recognize  it.  If 
the  accommodation  is  defective  this  near-point  (punctum  pnxri- 
mum),  will  be  farther  from  the  eye  than  it  should  be,  taking  into 
account  the  age  of  the  patient.    (See  chapter  XX). 

This  examination  will  at  the  same  time  give  us  a  hint  with 
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regard  to  the  state  of  refraction  of  the  examined  eye.  If  it  can 
lead  finest  print  for  a  prolonged  period  and  at  a  smaller  distance 
from  the  eye  than  the  age  of  the  patient  would  warrant,  the  eye 
is  shortsighted.  If  it  is  unable  to  read  smallest  print  at  all  or 
for  any  length  of  time,  it  is  probably  far-sighted  or  astigmatic. 

In  order  to  see  any  changes  in  the  conditions  of  the  posterior 
portions  of  the  vitreous  body,  the  optic  nerve,  the  retina  and  the 
choroid,  we  have  to  make  use  of  the  ophthalmoscope. 


Fig.  11.  The  ophthmaloscopic  appearance  of  the  back-ground  of  a  normal  eye  show- 
ing the  optic  papilla  and  the  retinal  blood-vessels.  The  veinous  vessels  are 
dark.— 

Light  thrown  into  an  eye  will  not  only  be  perceived  there, 
but  it  is  also  reflected.  The  reflected  rays  return  to  the  source 
of  light  by  the  same  way  by  which  they  have  entered  the  eye. 

When  the  pupil  of  an  examined  eye  is  very  large  the  observ- 
er's unaided  eye  is  sometimes  able  to  catch  such  rays  returning 
to  their  source,  and  then  he  sees  the  usually  black  pupil  appear- 
ing shining  red.    In  this  way,  of  course,  no  details  of  the  back- 
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ground  of  the  eye  are  to  be  distinguished.  To  make  this  possi- 
ble it  is  necessary  to  bring  the  observer's  eve  into  the  axis  of  the 
returning  pencil.  This  is  done  by  throwing  light  into  the  eye 
by  means  of  a  mirror,  perforated  by  an  opening,  through  which 
the  observer  looks.  Armed  with  sneh  a  mirror,  with  suitable 
correcting  glasses  behind  the  central  opening,  the  observer's  eye  is 
enabled  to  view  all  the  details  of  the  back-ground  of  the  examined 
eye.    (See  figure  11). 

In  examining  eyes  with  the  ophthalmoscope,  we  make  use  of 
two  different  methods,  called  the  direct,  and  the  indirect  method. 

In  the  direct  method  the  observer's  eye,  armed  with  the  mir- 
ror, is  brought  as  near  to  the  examined  eye  as  is  possible,  with- 
out excluding  the  light.  The  image  seen  by  this  method  is  the 
virtual  erect  image  of  the  back-ground  of  the  examined  eye. 

In  the  indirect  method,  the  eye  armed  with  the  mirror,  is 
moved  from  the  examined  eye  to  a  distance  of  1£  or  2  feet,  and 
a  convex  lens  of  from  2  to  3  inches  focus  is  held  before  and 
within  about  2  inches  of  the  latter.  The  observer's  eye  now 
catches  the  real  inverted  serial  image  of  the  back-ground  of  the 
examined  eye  at  or  near  the  focus  of  the  objective  lens. 

In  the  indirect  image  the  details  seen  are  smaller,  but  the 
field  is  larger,  in  the  direct  image  the  field  is  small,  but  the  details 
are  much  larger. 

In  both  methods  we  may  use  either  artificial  light  or  diffuse 
daylight.  The  former  is  more*  convenient,  and  is  generally 
employed. 

By  means  of  the  ophthalmoscope  we  are  enabled  to  scan  very 
closely  the  largest  part  of  the  back-ground  of  the  eye  and  detect 
anything  abnormal.  The  ophthalmoscope  may  further  be  used 
to  examine  the  transparency  of  the  anterior  parts  of  the  eye  and 
for  the  determination  of  errors  of  refraction. 

We  should  further  examine  into  the  motility  of  the  eyes, 
especially  noticing  whether  the  movements  of  one  or  both  eyes 
are  restricted  or  excessive  in  any  direction.  This  mode  of  ex- 
amination is  mostly  called  for  in  eases  of  strabismus  and  in  par- 
alysis of  one  or  more  of  the  external  muscles. 

Direct  the  patient  to  fix  his  gaze  upon  your  forefinger,  and 
while  moving  it  toward  and  from  his  nose  in  the  middle  line,  ob- 
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serve  whether  his  binocular  fixation  is  preserved  within  the 
whole  range  of  his  accommodation.  Next  cover  one  eye  and  let 
him  look  straight  at  your  finger  with  the  other,  then  quickly  re- 
moving the  cover  from  the  first  eye,  note  whether  it  makes  any 
movement  to  come  back  to  the  point  of  fixation.  Then  direct 
him  to  follow  your  finger  in  different  directions  with  both  eyes 
and  pay  particular  attention  to  the  excursion  of  each  eye. 

If  one  or  more  muscles  of  one  eye  (or  both)  refuse  to  act  or  act 
to  an  undue  degree  double  vision  (diplopia)  must  result,  as  bin- 
ocular vision  is  no  longer  possible.  The  patient  will  see  a  true 
image  with  the  healthy  eye  and  a  false  one  with  the  diseased  eye. 

The  examination  for  double  images  is  best  made  with  a  can- 
dle flame.  This  is  moved  before  the  patient's  eyes  at  a  distance 
of  six  or  eight  feet  in  all  directions,  and  the  patient  is  directed 
to  say  when  he  sees  double.  In  order  to  enable  him  the  better  to 
dist  inguish  the  second  image,  one  eye,  usually  the  healthy  one, 
is  armed  with  a  colored  glass. 

Particular  attention  has  sometimes  to  be  paid  to  the  action  of 
the  internal  recti  muscles  during  convergence,  as  in  some  people 
these  musics  refuse  continued  work.  Moving  the  forefinger  to- 
wards the  patient's  nose,  while  his  gaze  is  fixed  on  it,  will  often 
enable  us  to  detect  such  a  weakness,  one  eye  presently  diverging. 
To  make  sure  of  such  an  observation,  it  is  then  best  to  let  the 
patient  look  at  a  small  object  at  reading  distance,  while  a  weak 
prism  with  base  up  or  downwards  is  held  before  the  suspected 
eye.  If  the  false  image  thus  produced  does  not  stand  directly 
above  or  below  the  real  one,  but  stands  also  to  one  side,  an  insuf- 
ficient action  of  one  or  both  recti  interni  is  shown.  The  prism, 
,  by  means  of  which,  with  its  base  inward,  Ave  can  bring  the  two 
images  into  the  same  vertical  line,  gives  us  the  degree  of  insuf- 
ficiency. 
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DISEASES  OF   THE  EYE-LIDS. 

Blepharitis  Ciliaris.— Phthiriasis.  —  Hordeolum.  —  Chalazion.  —  Abscess.— 
Syphilitic  Ulcer.—  Warts.— Xanthelasma.—  Sarcoma.—  Epithelioma.— Tel- 

EANG1ECTATIC  AND  ANGIOMATOUS  TUMORS.  —  TRICHIASIS.  —  ENTROPIUM.  —  ECTRO- 

pium.  —  Ptosis.  —  Blepharospasms.  —  Lagophtalmus.  —  Blepharophimosis. 
—  Wounds.— Emph  ysema,—  Burns. 

The  most  frequent  affection  of  the  lid-margin  is  blepharitis 
ciliaris  or  hi  epl paradenitis. 

The  prominent  symptoms  of  this  affection  are  scales  or  larger 
crusts  along  the  lid-margin,  at  the  roots  of  the  eye-lashes  :  also 
redness  and  swelling,  which  latter  are  usually  also  confined  to  the 
lid-margin. 

When  the  disease  progresses,  the  original  small  scales  are  re- 
placed by  larger  crusts,  in  which  the  eye-lashes  are  often  totally 
embedded.  The  swelling  increases  sometimes  to  such  an  extent 
that  the  lid-margin  is  turned  outward  from  the  eye,  thus  giving 
rise  to  an  ectropmm,  especially  of  the  lower  eye-lids.  Such  an 
inflammation  cannot  exist  for  a  long  period  without  affecting  the 
eye-lashes  also.  They  fall  out,  their  bulbs  become  atrophied, 
and  when  the  inflammation  has  finally  passed  away,  the  eye-lids 
remain  more  or  less  destitute  of  eye-lashes  {madarosis).'  Ble- 
pharitis ciliaris  is  mostly,  in  its  severer  or  chronic  forms,  always 
combined  with  some  degree  of  catarrhal  conjunctivitis. 

From  the  beginning  the  disease  causes  a  disagreeable  feeling 
of  heat,  irritation  and  weakness,  when  the  eyes  arc  used  for 
small  objects.  In  the  morning  the  eye-lashes  are  glued  together 
by  the  dried  secretion. 

The  affection  is  chiefly  one  of  childhood,  although  it  is  ob- 
served in  adults  also.  Children  of  a  strumous  habit  and  of  a 
fair  complexion  are  perhaps  oftenest  subject  to  it. 
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Blepharitis  ciliaris  does  not,  as  a  rule,  yield  easily  to  treatment, 
and  in  itsworsl  forms  a  restitutio  ad  integrum  is  almost  impossible. 
Where  a  strumous  habit  exists,  internal  treatment  should  be 
combined  with  the  local  one. 

The  treatment,  which  yields  the  best  results  in  mild  eases  of  ble- 
pharitis, isthe  following  :  Bathe  the  eye-lids  with  Luke-warm  water 
until  the  scabs  are  well  soaked.  They  can  then  readily  be  removed 
by  rubbing  along  the  lid-margin  back  and  forth  with  a  dry,  rough 
towel.  If  luke-wann  water  does  not  seem  to  soak  them  suffi- 
eiently,  the  application  of  fresh  lard  or  vaseline  will  do  so. 
When  all  the  Scabs  have  been  carefully  removed,  apply  a  small 
quantity  of  an  ointment,  containing  from  2  to  4  grains  of  yellow 
or  red  oxide  of  mercury  to  3  or  4  drachms  of  vaseline.  This  is 
to  be  rubbed  into  the  eye-lashes  while  the  eye-lids  are  kept  elosed. 
After  having  allowed  it  to  remain  therefor  about  ten  minutes, 
the  surplus  ought  to  be  gently  wiped  off.  This  application  must 
not  be  made  just  before  the  patient  retires,  but  several  hours 
earlier.  If  any  of  the  ointment  gets  accidentally  into  the  con- 
junctiva] sack  it  may  cause  considerable  smarting,  but  it  will  do 
no  harm.  If  the  catarrhal  conjunctivitis  is  at  all  pronounced,  it 
should  also  be  treated.    (See  Chapter  VII). 

In  severer  cases  where  large  crusts  glue  the  eye-lashes  together 
and  cover  an  ulcerated  lid-margin,  it  is  best  to  soften  the  crusts 
with  fresh  lard  or  vaseline.  We  are  often  obliged  to  remove 
such  t  rusts  with  the  forceps.  This  should  be  done  very  carefully 
and  gently.  When  we  have  succeeded  in  thoroughly  remov- 
ing the  crusts,  the  ointment  of  oxide  of  mercury  may  be 
applied.  It  will,  however,  but  rarely  suffice  in  these  forms  of 
blepharitis,  and  we  are  often  compelled  to  resort  to  a  caustic 
treatment,  The  application  of  a  2  or  3  percent,  solution  of 
nitrate  of  silver  with  a  camel's  hair  brush,  while  carefully  shield- 
ing the  eye-ball,  is  highly  to  be  recommended.  In  some  cases 
the  solid  nitrate  of  silver  stick  must  be  used.  In  other  eases 
tar  or  oleum  rusci,  either  pure  or  mixed  with  vaseline,  is  very 
useful. 

Such  applications  should  not  be  discontinued  at  once,  when 
the  ulceration  is  healed,  but  be  continued  for  a  longer  period, 
until  all  swelling  and  irritability  of  the  tissue  of  the  lid-margin 
have  disappeared. 
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This  treatment,  which,  to  ensure  perfect  success  is,  at  least  in 
the  severe  cases,  best  applied  by  the  surgeon  himself,  may  be 
greatly  assisted  by  the  patient.  He  ought  to  bathe  his  closed 
eye-lids  frequently  with  cold  water,  or  apply  cold  compresses  to 
them.  He  must  refrain  from  using  his  eyes  for  all  occupations, 
which  are  likely  to  irritate  them,  especially  by  artificial  light. 
Children  should  be  kept  from  school.  Adults  should  not  smoke 
in  a  close  room  or  stay  in  rooms  where  others  are  smoking. 
Fresh  air  is  not  injurious.  If  blepharitis  ciliaris  is  observed  in  a 
patient,  whose  eyes  are  ametropic  (show  an  error  of  refraction), 
and  especially,  if  they  are  hypermetropic  or  astigmatic,  the  cor- 
rection of  the  ametropia  by  glasses  may  have  a,  beneficial  influ- 
ence on  the  result  of  the  treatment.  Myotic  agents,  the  best  of 
which  is  a  solution  of  muriate  of  pilocarpine  of  %  per  cent,  may 
also  sometimes  be  used  with  advantage.  {Green). 

Phtkiriasis,  an  affection  of  the  lid-margin  which  may  simulate 
blepharitis  ciliaris,  is  caused  by  the  presence  of  crab-lice  (pedi- 
culi  pubis)  upon  the  eye-lashes.  The  patient,  who  is  usually  un- 
aware of  their  presence,  feels  a  great  irritation  on  the  lid-margin, 
and  by  repeated  scratching,  often  produces  such  a  condition  of 
the  lid-margins  as  may  easily  be  mistaken  for  blepharitis  ciliaris. 
On  closer  inspection  the  eggs  of  the  parasite  are  seen  adhering  to 
the  eye-lashes,  and  the  parasites,  themselves  may  be  recognized. 

The  treatment  consists  simply  in  the  application  of  a  mercu- 
rial ointment.  Among  them  the  common  blue  ointment  is  as 
good  as  any.  About  a  quarter  of  an  hour  after  this  lias  been 
rubbed  into  the  affected  lid-margins,  the  parasites  will  have  come 
out  of  the  glandular  orifices,  into  which  they  have  burrowed  their 
heads,  and  can  then  be  easily  removed  with  the  forceps.  The 
application  may  be  repeated  if  necessary.  The  eggs  ought  to  be 
seized  singly  between  the  teeth  of  the  forceps  and  gently  pulled 
along  the  eye-lashes,  to  which  they  are  adherent.  This  is  the 
easiest  method  of  removing  them,  and  much  better  than  cutting 
off  the  eye-lashes.  As  soon  as  the  irritating  cause  is  removed, 
the  inflammatory  symptoms  disappear. 

The  acute  inflammation  of  the  orifice  of  a  Mdbormmi  or  tarsal 
gland,  and  later  of  the  gland  itself,  is  called  hordt  olum,  commonly 
stye.    It  begins  with  a  slight  circumscribed  redness  and  swelling 
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at  the  lid-margin,  which  is  often  exceedingly  painful.  The  swell 
ing  gradually  increases  and  may  lead  to  an  cedematous  swelling 
of  the  whole  affected  lid,  so  that  it  may  appear  like  a  very  serious 
affair.  Soon,  however,  the  swelling  comes  to  a  head  at  the  ori- 
fice of  the  gland,  or  perhaps  on  the  conjunctival  surface  of  the 
lid,  and,  if  it  breaks  and  the  pus  is  discharged,  the  inflammatory 
symptoms  will  subside.  This  result  will  be  hastened  by  hot 
fomentations. 

The  best  way  to  treat  a  stye  is  to  split  the  swelling  in  its 
beginning  with  a  narrow  knife  or  lancet  in  a  direction  at  right 
angles  to  the  lid-margin.  The  depletion  and  consequent  decrease 
of  tension  in  the  affected  part,  and  sometimes  the  removal  of 
an  actual  obstruction,  will  cut  short  the  inflammatory  process 
and  the  patient's  suffering. 

A  weakened  constitution  or  strumous  habit  seems  often  to  be 
a  predisposing  cause  of  this  affection,  and  such  patients  some- 
times suffer  habitually  from  styes.  Tonic  treatment  is  therefore 
sometimes  indicated. 

A  similar  affection  is  caused  by  an  obstruction,  distention, 
and  inflammation  of  the  deeper  (tarsal)  parts  of  a  Meibomian 
gland,  and  is  called  chalazion  or  tarsal  tumor.    The  formation  of 
such  a  cystic  tumor  is  usually  comparatively  painless,  and  so 
long  as  it  remains  small  it  may  cause  no  inconvenience. 

These  tarsal  tumors  sometimes  disappear  without  surgical 
interference  by  absorption,  and  then  leave  no  trace  behind.  In 
most  cases,  however,  they  remain  stationary,  or  even  grow 
steadily.  When  they  have  attained  a  considerable  size,  and 
especially  when  they  lie  in  the  upper  eye-lid  and  near  the  lid-mar- 
gin, they  are  not  only  disfiguring,  but  cause  disagreeable  symp- 
toms, and  become  very  annoying.  They  may  even  obstruct  a 
part  of  the  visual  field. 

These  larger  tarsal  tumors  are  usually  no  longer  cystic, 
the  contents  of  the  cyst  having  become  organized,  and  forming 
a  granulation  tissue,  which  may  nearly  or  quite  fill  the  whole 
cyst  cavity.  In  some  cases  the  tumors  are  firm  and  of  a  fibrous 
or  even  enchondromatous  character. 

The  best  way  to  deal  with  the  tarsal  tumors  is  to  enucleate 
them.    This  is  done  by  means  of  a  horizontal  cut  through  the 
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cutaneous  surface  of  the  eye-lid.  Such  a  cut  will  leave  no  visi- 
ble scar.  Only  a  clean  and  perfect  removal  of  the  whole  cyst- 
wall  will  afford  security  against  a  relapse. 

Some  surgeons  prefer  to  remove  tarsal  tumors  from  the  con- 
junctival surface  of  the  eye-lid. 

The  smaller  tumors,  when  of  a  soft  consistency,  may  be  opened 
from  the  conjunctival  surface  of  the  eye-lid  by  an  incision  at 
right  angles  to  the  lid-margin  and  parallel  to  the  direction  of  the 

Meibomian  glands. 

Phlegmonous  abscesses  in  the  subcutaneous  tissue  of  the  lid  are 
comparatively  rare.  They  cause  redness,  heat  and  swelling,  and 
fluctuation  soon  can  be  felt.  As  soon  as  the  diagnosis  is  secured, 
a  knife  should  be  plunged  into  the  swollen  part  in  a  horizontal 
direction,  and  the  pus  thus  be  evacuated. 

Syphilitic  ulcers,  primary  as  well  as  from  constitutional 
syphilis,  have  been  observed  on  the  eye-lids.  They  call  for  no 
other  treatment  than  the  manifestations  of  syphilis  do  in  other 


organs. 


Warts  and  horny  excrescences  on  the  lids  are  of  ittle  impor- 
tance, and  may  be  simply  cut  off  with  the  scissors. 

Xanthelasma  is  a  yellowish  or  brown  tumor  of  the  skin.  It 
usually  lies  near  the  inner  margin  of  the  orbit  in  the  integument 
of  the  upper  eye-lid.  It  appears  often  in  symmetrical  spots  on 
both  upper  eye-lids  and  forms  only  a  slight  elevation.  This 
growth  is  perfectly  harmless,  but  if  the  patients,  mostly  females, 
desire  its  removal,  a  clip  of  the  scissors  will  easily  accomplish  it. 

Sarcomatous  growths  are  but  very  rarely  observed  in  the  eye- 
lids as  a  primary  affection,  but  .epitheliomata  quite  frequently 
originate  in  this  region.  They  appear  most  frequently  on  the 
lower  eye-lid,  near  one  of  the  angles,  more  frequently  on  the 
inner  angle,  of  the  palpebral  fissure. 

These  malignant  tumors  often  take  their  origin  from  a  pre- 
existing wart,  or,  if  not,  they  resemble  such  a  harmless  growth, 
very  much  in  their  early  stages.  Gradually  the  wart  becomes 
somewhat  sore  on  the  surface,  and  a  little  scab  is  formed  which 
grows,  and  soon,  when  removed,  reveals  an  ulcerated  surface 
underneath.  Tbe  tumor  slowly  spreads  and  eats  away  more  and 
more  of  the  lid-margin,  and  it  soon  produces  an  irregularly 
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shaped,  nodular  hard  swelling  of  the  ad  jacent  tissues.  The  ever- 
sion  of  the  lid-margin  caused  by  its  presence,  or  perhaps  the 
destruction  of  the  lachrymal  canaliculus,  allows  the  tears  to  drop 
continually.  This  and  the  irritation  from  the  partially  unpro- 
tected state  of  the  eye-ball,  become  more  and  more  annoying. 
Sometimes  :i  very  distressing  shooting  pain  accompanies  the 
growth  of  the  tumor. 

In  case  it  is  not  interfered  with,  the  epithelioma  may  extend 
to  the  ocular  conjunctiva,  and  thus  an  epitheliomatous  symble- 
pharon  may  be  formed.  In  this  way  the  newformation  may  even 
enter  the  interior  of  the  eye-ball  and  spread  there. 

The  growth  of  these  tumors  is  slow,  and  a  patient  may  suffer 
from  them  a  very  long  time  before  they  attain  a  fatal  develop- 
ment. 

The  only  treatment  which  promises  a  radical  cure  in  sarco- 
matous or  epitheliomatous  tumors  of  the  eye-lids  is  their  early 
removal  by  excision.  This  operation  must  be  done,  of  course, 
according  to  the  general  surgical  rules  for  the  removal  of  malig- 
nant tumors. 

According  to  the  size  and  situation  of  the  newformation,  its 
removal  will  cause  a  more  or  less  important  loss  of  substance  of 
the  affected  eye-lid,  which  may  have  to  be  made  good  by  means 
of  a  plastic  operation.  In  most  cases  a  part  of  the  lid-margin 
and  a  piece  of  healthy  eye-lid  will  be  left  after  the  removal  of 
the  tumor,  and  these  should  be  carefully  made  use  of. 

In  such  cases  I  consider  the  method  for  repairing  the  loss  of 
substance  by  sliding  flaps  {Knapp)  (See  figures  12  and  18),  as 
generally  the  most  satisfactory  and  least  disfiguring  operation. 
It  consists  in  the  following  procedure  :  If  the  newformation  in- 
volved, for  instance,  tin;  inner  two-thirds  of  the  lower  lid-margin 
and  eye-lid,  we  shall  have,  after  its  removal,  an  extensive  gap 
between  the  inner  canthus  and  the  remaining  healthy  part  of  the 
eye-lid.  To  fill  this  gap,  we  make  an  incision  through  the  outer 
canthus  in  a  horizontal  direction  towards  the  temple,  allowing 
its  end  to  run  slightly  upwards,  and  a  similar  incision  from  the 
outer  lower  angle  of  the  loss  of  substance  outwards  towards  the 
ear,  allowing  its  end  to  run  slightly  downwards.  The  nearly 
rectangular  flap  thus  formed  contains  at  its  nasal  end  the  remain- 
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ing  healthy  portion  of  the  eye-lid.  When  this  flap  is  carefully  dis- 
sected from  the  underlying  tissues,  it  is  best  to  try  whether,  with- 
out dangerous  stretc  hing,  it  will  cover  the  flap.  This  is  usually 
not  the  case,  and  another  small  flap  must  be  dissected  from  the 


Fig.  12.  A  malignant  tumor  involving  the  inner  two-thirds  of  the  margin  of  the  lower 
eye-lid.  The  diagram  shows  the  incisions  made  in  order  to  supply  the  gap  result- 
ing from  the  removal  of  this  tumor  in  Knapp's  method  of  operating  by  sliding 
flaps. 

inner  canthus,  and  from  the  side  of  the  nose.  These  flaps  are 
drawn  over  the  gap  and  are  carefully  stitched  together  and  to 
the  skin  below.  Although  this  newly-formed  eye-lid  presents  now 
a  raw  wound-surface  towards  the  ocular  conjunctiva,  it  giadually 


Fig  13  Diagram  showing  how  the  flaps  are  united  by  sutures  after  this  operation. 
The  newly  formed  eye-lid  consists  near  its  nasal  side  of  the  former  outer  third  of 
the  eye-lid. 

becomes  lined  during  the  healing  process  by  an  epithelial  coat, 
derived  from  the  part  of  the  conjunctiva,  which  has  been  pre- 
served, and  soon  its  inner  surface  appears  like  that  of  the  nor- 
mal eye-lid.  The  disfigurement  caused  by  the  scars  is  trifling, 
when  the  wound-lips  have  united  well. 
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In  some  cases  it  may  be  necessary  to  supply  the  loss  of  sub- 
stance by  means  of  twisted  flaps. 

The  same  methods  may  be  applied,  whenever  a  part  of  the 
eve-lid  is  destroyed  by  some  other  cause.  Can;  must,  however? 
always  be  taken  to  preserve  whatever  is  left  of  a  healthy  lid-mar- 
gin and  eye-lid. 

Teleangiectatic  and  angiomatous  growths  are  not  infrequent  on 
the  eye-lids,  especially  on  the  upper  lids.  They  form  reddish  or 
dark  bluish,  soft  tumors  under  the  skin  of  the  eye-lid  and  are  usu- 
ally congenital.  They  are  compressible  and  increase  in  size 
when  the  patient  stoops,  cries  or  coughs.  These  tumors  ought 
to  be  removed  as  early  as  possible,  and  the  knife  or  scissors  is  the 
preferable  means  for  their  removal.  Injections  of  sesqui-chloride 
of  iron,  the  actual  and  galvano-cautery,  etc.,  are  less  liable  or 
are  followed  by  a  more  disfiguring  scar. 

Different  forms  of  disease  of  the  eye-lids  and  of  the  palpebral 
conjunctiva  cause  the  eye-lashes  to  grow  in  an  abnormal  direction. 
This  condition  is  called  distichiasis  or  trichiasis.  It  becomes 
very  annoying  as  soon  as  the  eye-lashes  touch  the  eye-ball,  as  the 
cornea  is  continually  scratched  by  them. 

This  constant  irritation  of  the  corneal  tissue  causes  it  to  be- 
come inflamed  and  often  to  partially  or  totally  lose  its  trans- 
parency by  the  formation  of  scars.  The  trouble  is  most  easily 
remedied  in  its  incipiency. 

It  is  very  common  for  such  patients  to  pull  out  the  offending 
cilia,  as  well  as  they  can,  with  all  sorts  of  instruments  and  thus 
to  relieve  themselves  for  a  time.  The  surgeon  should,  however, 
not  be  satisfied  with  such  a  palliative  remedy,  the  effect  of  which 
vanishes  after  a  few  days.  A  lasting  effect  can  only  be  produced 
by  a  surgical  operation,  that  forces  the  eye-lashes  to  stand  in  a 
direction  from  the  eye-ball. 

If  there  is  only  one  or  if  there  are  but  a  few  eye-lashes  which 
rub  against  the  cornea,  they  may  be  removed  with  their  bulbs  by 
the  simple  excision  of  a  small  wedge  of  tissue  from  the  lid-mar- 
gin, including  their  bulbs. 

"When,  however,  the  trichiasis  involves  a  larger  part  or  the 
whole  of  the  lid-margin,  we  have  to  perform  more  extensive  op- 
erations. 
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The  method  of  Hotz  (See  figure  14)  is  a  very  effective  one. 
Its  main  point  is  that  the  skin  of  the  lid  is  forced  to  adhere  to  a 
punctmn  fixum,  for  which  he  has  chosen  the  tarso-orbital  fascia, 
in  the  upper  eye-lid  just  above  the  tarsal  tissue,  in  the  lower  one 
just  below  it.  An  incision  is  carried  through  the  skin  and  mus- 
cle down  to  the  fascia  along  the  upper  edge  of  the  tarsus.  A 
strip  of  the  muscular  tissue  is  then  removed  and  the  parts  arc 
united  by  four  or  five  sutures,  going  first  through  skin  and 
fascia,  and  then  through  fascia  and  skin  on  the  opposite  side. 
This  simple  method  yields  good  and  apparently  lasting  results 
even  in  bad  cases  of  trichiasis. 


Fig.  14.  Diagram  showing  Hotz's  method  of  operating  for  trichiasis,  etc.  OS.  Upper 
margin  of  the  orbit.  OF.  Fat  tissue  of  the  orbit.  LP.  Levator  palpebrte  super- 
ioris  muscle.  T.  Tarsal  tissue.  OM.  Orbicularis  palpebrarum  muscle.  C.  Cutis. 
TO.  Tarso-orbital  fascia. 

Although  trichiasis  may  be  observed  as  the  only  result  of  an 
inflammation,  which  requires  an  operation,  it  is  much  more  fre- 
quently complicated  with  a  change  in  the  curvature  of  the  tarsus, 
so  that  the  lower  edge  of  the  tarsus  also  rubs  against  the  eye-ball. 
This  condition  is  called  entropion,. 

The  affection  referred  to  is  mostly  the  result  of  trachoma  of 
the  conjunctiva,  commonly  called  granulated  eye-lids. 


DISEASES  OF  THE  EYE-LIDS. 


89 


A  large  number  of  operations  have  been  devised  and  are  used 
to  remedy  this  troublesome  affection,  which  endangers  the  use- 
fulness of  the  eyes.  A  very  useful  method  is  to  cut  a  wedge- 
shaped  piece  out  of  the  tarsal  tissue,  near  and  parallel  to  the 
lid-margin,  after  having  removed  the  corresponding  strips  of  skin 
and  muscle.  Then  the  wound-lips  are  united  by  sutures,  the  lid- 
margin  is  turned  outwards  and  thus  relief  is  obtained.  Relapses 
are  comparatively  rare  after  this  operation,  which,  however, 
shortens  the  eye-lid. 

Mote's  operation,  just  described,  does  also  well  enough  in 
milder  cases  of  entropium.    In  se  verer  ones  I  now  prefer 


Fig.  15.  Diagram  showing  Green's  method  of  operating  for  entropium,  etc.  TS.  In- 
cision through  the  tarsal  tissue.  CS.  Strip  of  skin  removed  from  the  outer  sur- 
face of  the  eye-lid,  opposite  the  tarsal  incision.  NN-  The  sutures. 

Green's  operation  to  all  others.  (See  figure  15.)  The  lid-mar- 
gin in  this  method  is  freed  by  an  incision  through  the  conjunc- 
tiva and  tarsal  tissue,  running  parallel  with  and  about  two 
millimeters  removed  from  it.  When  by  this  incision  all  tough 
1  >ands  of  tissue  have  been  severed,  the  patient  feels  at  once  relieved. 
To  render  this  momentary  effect  permanent  it  is  usually  necessary 
to  remove  a  narrow  strip  of  skin  opposite  the  tarsal  incision  and 
to  insert  a  few  sutures,  which  are  entered  near  the  posterior  edge 
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of  the  lid-margin,  brought  out  at  the  lower  wound-lips,  then  en- 
tered  again  at  the  upper  wound-lip  and  running  along  for  some 
distance  on  the  tarsal  tissue  are  brought  out  through  the  muscle 
and  skin.  These  sutures  may  be  removed  the  next  day,  or  the}' 
may  be  allowed  to  remain  a  few  days.  The  requirements  of  each 
case  may  alter  the  procedure  slightly. 

When  the  lid-margin  is  turned  outwards,  away  from  the  eye- 
ball, the  condition  is  called  ectropium.  This  concerns  mostly  the 
lower  eye-lids,  while  entropium  is  observed  on  the  upper  eye-lids 
especially.  It  A  ery  frequently  affects  chiefly  the  nasal  part 
of  the  eye-lid,  but  it  may,  of  course,  involve  the  whole  of  it. 

The  stillicidium  (dropping  of  the  tears),  the  irritation  and 
often  very  great  swelling  of  the  conjunctiva,  caused  by  its  con- 
tinued exposure  to  the  air,  call  for  surgical  interference,  and  often 


Pig.  16.  Diagram  showing  the 
method  of  remedying  ectropium 
of  the  lower  eye-lid  by  the  excis- 
ion of  a  rhomboid  piece  of  tissue 
from  the  eye-lid. 


Fig.  17.  Diagram  showing  the 
method  of  remedying  ectropium 
of  the  lower  eye-lid  by  the  excis. 
ion  of  a  triangular  piece  of  tissue 
from  the  outer  angle  of  the  palpe- 
bral fissure. 


the  operation  required  seems  very  extensive  in  comparison  with 
the  seeming  triviality  of  the  affection.  This  is  especially  the  case 
in  that  most  frequent  form  of  ectropium,  when  it  is  due  to  the 
retraction  of  cicatricial  tissue. 

If  the  ectropium  is  small  it  may  often  be  remedied  by  the  ex- 
cision of  a  rhomboid  piece  of  the  whole  thickness  of  the  eye-lid 
with  the  long  diagonal  in  a  vertical  direction.  (See  figure  16.) 
If  the  wound-lips  are  now  sewed  together,  the  formerly  everted 
part  of  the  lid-margin  will  at  first  be  raised  considerably  above 
the  neighboring  parts  of  the  lid-margin.  Later  on  the  retract  ion 
of  the  scar  will  bring  it  down  to  the  proper  level. 

In  other  cases  the  removal  of  a  triangular  piece  of  tissue  from 
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the  outer  angle  of  the.  palpebral  fissure  and  stitching  the  comer 
of  the  lower  eve-lid  into  the  upper  corner  of  the  wound  will 
serve  to  overcome  the  eversion.    (See  figure  17.) 

When  the  ectropium  is,  however,  very  extensive,  it  may  re- 
quire a  plastie  operation  for  its  removal.  In  this  we  may  make 
use  of  twisted  or  sliding  flaps,  or  flaps  without  a  pedicle,  accord- 
ing to  general  surgical  rules  and  as  it  seems  best  for  the  case  un- 
der consideration. 

Drooping  of  the  upper  eyo-lid  with  a  total  or  partial  inability 
to  lift  it  enough,  to  expose  the  pupil  for  convenient  sight,  is  called 
ptosis.  It  may  be  either  congenital  or  due  to  an  acquired  paralysis 
of  the  levator  palpebrse  superiorie  muscle.  If  congenital,  it 
usually  concerns  both  upper  eye-lids  and  the  levator  pal  pel  >nc  sn- 
perioris  muscles  are  atrophic  or  totally  wanting.  The  paralytic 
ptosis  is  frequently  one-sided. 


Fio.  18.  Diagram  showing  the  method  of  remedying  ptosis  of  the  upper  eye-lid  by 
the  removal  of  a  horizontal  fold  of  skin  and  muscle. 

There  is  another  affection  very  similar  to  ptosis,  which  is 
chiefly  observed  in  older  people  and  which  is  not  due  to  a  mus- 
cular atleetion  but  to  a  superfluity  and  excessive  looseness  of  the 
skin  of  the  upper  eye-lid.  It  is  called  prolapse  of  the 
skin  of  the  eye-lid  or  ptosis  atonica.  In  this  affection  Rote's 
method  of  operating,  as  described  above,  appears  to  be  satisfac- 
tory. 

The  method  of  operating,  usually  resorted  to  in  cases  of  con- 
genital or  paralytic  ptosis,  (See  figure  18),  consists  in  the  removal 
Of  a  horizontal  fold  of  skin  and  muscle  from  the  upper  eye-lid 
conjoined  with  stitching  of  the  wound.  The  aim  must  be  to 
shorten  the  eye-lid  sufficiently  for  convenient  vision  and  yet  to 
Jeaveil  long  enough  to  cover  and  protect  the  cornea  during  sleep 
The  result  of  these  operations  is  usually  rather  inadequate,  and 
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ptosisHjperaticros  have  consequently  fallen  somewhat  into  dis- 
credit Macnamara  recommends  to  combine  with  the  excision 
of  the  skin  and  muscle  an  artificial  elongation  of  the  pupil  down- 
wards (by  iridectomy),  and  this  seems  to  me  a  very  reasonable 
procedure  and  calculated  to  make  ptosis-opcrations  more  success- 
ful. 

In  the  paralytic  form  of  ptosis  an  operation  mast,  ot  course, 
not  be  resorted  to,  until  internal  and  galvanic  treatment  have 
been  tried  and  proved  unsuccessful.  It  is  most  frequently  due 
to  syphilis  and  then  usually  yields  to  anti-syphilitic  treatment. 

The  orbicularis  palpebrarum  muscle  is  sometimes  subject  to 
clonic  spasms,  called  U&pharospamms.     In  the  incipient  stage 
such  spasms  may  concern  only  a  few  muscular  fibres,  and  they 
are  then  felt  and  seen,  as  a  slight  tremor  of  the  skin  of  the  eye- 
lid near  the  lid-margin.    This  slight  degree  of  blepharospasms 
is  not  rare  and  it  is  often  observed  after  excesses  in  venere  or 
in  baccho,  and  wiU  then  disappear  without  treatment.     In  other 
cases  it  develops  into  a  more  serious  form,  in  which  the  patient 
is  forced  to  wink  his  eye-lids  almost  continually,  especially,  when 
tryino-  to  gaze  steadily  at  something  when  watched  by  another 
person    or,  when  in  the  least  excited.     In  such  cases  the 
blepharospasms  is,  as  a  rule,  combined  with  similar  clonic 
spasms  of  the  facial  muscles  and  may  be  unilateral.     This  affec- 
tion is,  of  course,  a  most  annoying  one  and  it  is  very  difficult  to 
cure     Subcutaneous  injections  of  morphine  and  local  electric 
treatment  seem  to  yield  the  best  results.    In  very  severe  cases 
neurectomy  of  the  supra-orbital  and  infra-orbital  nerves  have 
been  successfully  resorted  to. 

Spasmodic  entropium  of  the  eye-lids  and  chiefly  of  the  lower 
lid  is  the  consequence  of  a  tonic  spasm  of  the  orbicularis  palpe- 
brarum muscle,  and  is  frequently  observed  in  affections  of  the 
cornea  and  conjunctiva.  It  generally  disappears  when  the  irrita- 
ting cause  is  removed,  but  may  sometimes  necessitate  canthotomy 
or  other  operations.    (See  later  on). 

Paralysis  of  the  (M&ularis pafydrwnm  muscle  causes  inabil- 
ity to  close  the  eye  or  even  to  wink  the  eye-lids,  so  that  the  cor- 
nea remains  unprotected  even  during  sleep.  This  affection  has 
been  called  lagopkthalmus,  (hare  eye)  as  it  has  been  said,  that 
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the  hare  sleeps  with  open  eyes.  It  is  one  of  the  symptoms  of 
paralysis  of  the  facial  nerve  and  may  be  either  a  paresis  or  ii 
total  paralysis.  The  dangers  arising  from  the  continued  expo- 
sure of  the  cornea  are  evident.  If  the  paralysis  is  of  Long  stand- 
ing, and  no  longer  curable  by  the  treatment  for  the  nervous 
disease,  these  dangers  to  the  eye-hall  will  eall  for  aid  from  the 
ophthalmic  surgeon. 

The  cornea  may  be  partly  protected  and  the  eversion  of  the 
lower  lachrymal  punctum,  which  always  occurs  in  the  later 
stages  of  this  affection,  may  be  relieved  to  a  certain  extent  by 
shortening  the  palpebral  fissure.  This  little  operation,  which  is 
called  tarsoraphy,  consists  in  removing  a  small  strip  of  skin  in- 
cluding the  hair-bulbs  from  the  lid-margin  of  both  eye-lids  to  an 
equal  distance  from  the  outer  angle  of  the  palpebral  tissue.  (See 


Fio.  19.   Diagram  showing  how  to  pare  the  -lid-margins  in  the  outer  angle  of  the 
palpebral  Assure  for  tarsoraphy  to  remedy  lagophthalmus. 

figure  19.)  The  pared  edges  are  then  sewed  together.  In  some 
cases  it  may  be  necessary  to  shorten  the  palpebral  fissure  from 
the  inner  angle  also,  and  then  care  must  be  taken  not  to  interfere 
with  the  lachrymal  apparatus. 

When  the  palpebral  fissure  has  become  shortened  in  conse- 
quence of  the  shrinkage  of  the  conjunctival  sack,  and  of  changes 
in  the  curvature  of  the  tarsal  tissue,  the  condition  is  called  bleph- 
wopkimom.  This  affection  is  nearly  always  due  to  chronic 
trachoma. 

In  order  to  extend  the  palpebral  fissure,  canthotomy  is  per- 
formed. This  consists  either  of  a  simple  cut  through  the  outer 
canthus  with  one  efip  of  a  strong  pair  of  scissors,  or  the  cut  is 
followed  by  stitching  the  conjunctiva  into  the  corner  of  the 
wound.  In  the  former  case  care  must  be  taken,  that  the  wound 
docs  not  heal  per  primam,  or  the  effed  will  be  lost  again  altoge- 
ther.   Even,  if  the  healing  per  primam  is  successfully  prevented, 
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part  of  the  effect  of  the  canthotomy  will  bo  lost.  To  prevent 
any  such  loss,  it  is  best  to  undermine  the  conjunctiva  near  the 
wound  with  fine  scissors  and  then  to  sew  it  into  the  gap,  caused 
by  the  canthotomy.  Three  sutures, .  one  in  the  corner  and  one 
on  each  side  are  usually  sufficient. 

fn  severe  cases  of  blepharophimosis  Ncy*  has  recommended 
to  take  a  .mall  flap  from  the  temple  near  the  canthotomy-wound 
and  to  twist  it  and  sew  it  into  the  gap  (canthoplasty). 

Wounds  oi  the  eve-lid,  which  involve  only  the  skin  or  the 
sMn  and  orbicularis  muscle,  heal,  as  a  rule,  readily.  Only  when 
they  are  very  extensive,  they  may  give  rise  to  ectropium  by  the 
subsequent  contraction  of  the  scar-tissue. 

When  the  wound  extends  through  the  whole  thickness  of  the 
eve-lid,  and  reaches  the  lid-margin,  it  usually  remains  more  or 
less  open,  the  wound-lips  become  covered  with  epithelium,  and 
a  traumatic  coloboma  of  the  eye-lid  is  the  result.  Such  a  colob- 
oma  in  the  upper  eye-lid  may,  if  extensive,  affect  the  eye  injur- 
iously by  depriving  it  of  its  normal  protection,  as  in  the  case  ot 
paralysis  of  the  orbicularis  muscle.  If  it  is  situated  in  the  lower 
eye-lid,  it  forms  a  very  disagreeable  ectropium,  over  which 
the  tears  continually  trickle  down  the  cheek. 

By  paring  the  lips  of  the  coloboma  and  sewing  them  together, 
the  deformity  may  be  greatly  lessened,  and  in  most  cases  entirely 

cured.  ,    .  .  . 

If  a  wound  severs  the  fibres  of  the  levator  palpebral  superiors 

muscle,  a  traumatic  ptosis  must  result.  Green  had  once  occa- 
sion to  sew  such  a  torn  levator  muscle  to  the  tarsal  tissue  again, 
and  thus  to  cure  the  ptosis. 

Other  injuries  of  the  eye-lids  have  to  be  Wed  according  to 

general  surgical  principles. 

Sometimes  we  have  occasion  to  see  a  case  of  emphysmm  of  the 
ove-lids.  It  is  almost  always  due  to  an  injury  with  tracture  ot 
the  inner  wall  of  the  orbit,  (lamina  papyracea  ossis  ethmoidei  or 
us  lachrvmale)  establishing  a  communication  between  the  nasal 
cavity  and  the  areolar  tissue  of  the  orbit.  The  patient  must  be 
guarded  against  blowing  the  nose  for  a  few  days  *o  other 
treatment,  except,  possibly,  a  compressive  bandage,  will  be 
required. 
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Bums  of  the  outer  surface  of  the  eye-lid  are  very  frequently 
the  cause  ofectropium  from  the  retraction  of  the  soar. 

Burns  of  the  conjunctival  surface  of  the  eye-lidand  eye-ball  will 
mostly  result  in  an  attachment  bet  ween  the  two.  If  this  is  only 
part  ial,  it  is  called  svmblepharon,  if  total  or  nearly  so,  ankylo- 
blepharon. (Sec  chapter  VII).  The  name  of  ankyloblepharon 
is  also  applied  to  a  union  of  the  lid-margins  only. 


CHAPTER  IV. 


DISEASES  OF  THE   LACHRYMAL  APPARATUS. 

Diseases  of  the  Lachrymal  Gland.  -  Hyper-secretion.  -  Dakry-adenitis. 
Neoplasms.  —  Cystic  Distention.  —  Diseases  of  the  Drainage  Apparatus.— 
Epiphora.  —  Foreign  Body  in  the  Canaliculus—  Dakryo-cystitis  Catarrh- 
alis and  Purulenta— Strictures.— Lachrymal  Fistula.—  Melano-sarcoma 
of  the  Lachrymal  Caruncula. 

The  diseases  of  the  lachrymal  apparatus  must  be  divided  into 
diseases  of  the  organ,  which  secretes  the  tears,  the  lachrymal 
gland,  and  those  of  the  drainage  apparatus,  which  consists  of  the 
lachrymal  puncta  and  canaliculi  and  the  lachrymal  sack  and  duct. 

The  lachrymal  gland  in  the  normal  condition  secretes  contin- 
ually a  small  quantity  of  a  clear,  alkaline  fluid,  the  tears.  An 
i  xcesswe  secretion  of  tears  is  brought  about  by  nearly  all  inflam- 
mations of  the  membranes  of  the  eye-balls  and  eye-lids,  by  the 
presence  of  a  foreign  body  in  the  conjunctival  sack,  and  under 
the  influence  of  emotion,  as  in  crying. 

In  paralysis  of  the  trigeminus  nerve  the  secretion  of  tears 

may  be  stopped. 

It  happens,  although  comparatively  seldom,  that  the  lachry- 
mal gland  becomes  the  seat  of  an  inflammatory  process.  This 
is  called  (lakry-adenith,  and  is  usually  an  acute  inflammation. 

In  this  affection  the  gland  is  painful  to  the  touch  ;  it  swells, 
and  the  temporal  half  of  the  upper  eye-lid  becomes  (edematous. 
Soon  the  eye-lid  swells  more,  and  can  no  longer  be  raised  suffi- 
ciently to  open  the  eye,  and  the  eye-ball  is  pushed  gradually 
downwards  and  toward  the  nose,  and  somewhat  out  of 
the  orbit.  Any  movement  of  the  eye  in  an  upward  and 
outward  direction  is  attended  with  great  pain,  or  such 
movements  may  become  altogether  impossible.  It  may  now  be 
possible  to  feel  by  palpation  a  hard  tumor  in  the  outer  upper 
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part  of  the  orbit  through  the  upper  eye-lid,  or  even  to  see  itpro- 
truding  into  the  upper  fornix  of  the  conjunctiva,  if  the  swelling 
permits  the  upper  eye-lid  to  be  everted.  Soon  the  tumor  becomes 
softer,  and  it  may  then  perhaps  be  possible  to  detect  fluctuation 
in  it.  When  not  interfered  with,  the  abscess  may  point  through 
the  upper  eve-lid,  or  through  the  conjunctiva,  and  thus  be  evacu- 
ated into  the  conjunctival  sack.  The  wound  heals  quickly  as  a 
rule,  and  is  but  seldom  followed  by  a  fistula.  In  somecases  no 
pus  is  formed,  and  the  inflammatory  symptoms  subside  gradually. 

If  the  patient  is  afraid  of  the  knife,  all  that  can  be  done  in 
this  affectionis  to  apply  hot  fomentations  to  hasten  the  forma- 
tion and  evacuation  of  the  pus.  The  best  method  of  dealing  with 
a  dakry -adenitis,  however, is  to  make  an  early  incision  into  the 
swelling,  either  through  the  upper  eye-lid,  or,  which  is  preferable, 
through  the  fornix  of  the  conjunctiva.  This  incision  should  be 
followed  by  the  application  of  hot  fomentations. 

A  chronic  non-suppurative  inflammation  of  the  lachrymal 
gland  has  been  observed,  but  it  is  extremely  rare. 

The  lachrymal  gland  is  sometimes  the  scat  of  a  ne&pktsm. 
Quite  a  number  of  such  tumors  of  the  lachrymal  gland  have  been 
described  by  the  older  authors,  and  their  histological  diagnoses 
vary  greatly,  and  are  little  creditable.  More  recent  investiga- 
tions seem  to  show  that  the  tumors  of  the  lachrymal  gland  are 
usually  cither  of  an  adenoid  or  of  an  epitheliomatous  character. 
By  the  gradual  and  mostly  painless  swelling  of  the  lachrymal  gland 
the  eye-ball  is  more  and  more  pushed  downwards  and  inwards  and 
out  of  the  orbit,  and  the  movements  of  the  eye  in  an  upward  and  out- 
ward direction  become  restricted.  As  the  upper  eye-lid  is  usually 
but  little  swollen,  although  apparently  stretched  and  elongated, 
and  the  pupil  generally  remains  uncovered,  the  patient  may  be 
greatly  troubled  by  double  vision.  Soon  the  tumor  may  be  detected 
by  palpation  ;  its  situation  in  the  upper  outer  part  oftheorbit  and 
its  immobility  are  sufficientto  settle  the  diagnosis.  Sometimes 
the  tumor  may  be  seen  in  the  upper  fornix  of  the  conjunctiva. 
The  vision  of  the  eye  on  the  affected  side  ultimately  becomes 
impaired,  and  may  even  be  totally  lost.  This  is  due  to  the 
stretching  of  and  the  impeded  circulation  in  the  optic  nerve, 
leading  to  cedema  of  the  optic  papilla,  optic  neuritis  and  subse- 
quent atrophy  of  the  optic  nerve. 
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Such  tumors  seem  to  develop  mostly  after  injuries.  There  is 
nothing  to  be  done  in  the  way  of  treatment  but  to  remove  the 
tumor°  To  accomplish  this  it  is  best  to  make  an  incision  through 
the  upper  eye-lid,  over  the  seat  of  the  tumor  and  parallel  with 
the  upper  orbital  margin.  WTien  the  tumor  has  been  once  reached 
by  careful  dissection,  it  should  be  separated  from  theVirround- 
mg  tissues  by  means  of  a  blunt  instrument,  such  as  the  handle 
of°a  scalpel,  these  tumors  being,  as  a  rule,  soft  and  easily  broken 
into.  It  is,  of  course,  best,  if  possible,  to  remove  the  newforma- 
tion  as  a  whole.  The  wound  usually  heals  with  great  rapidity, 
and  the  disagreeable  symptoms  disappear,  excepting,  of  course, 
such  impairment  of  vision  as  maybe  the  result  of  lesions  of  the 
optic  nerve.  Care  must  be  taken  not  to  cut  the  levator  palpe- 
brse  superioris  muscle,  an  accident  which  would,  of  course,  lead 
to  ptosis  of  the  upper  eye-lid. 

Some  surgeons  prefer  to  attack  the  tumors  of  the  lachrymal 
gland  through  the  upper  fornix  of  the  conjunctiva,  after  having 
first  made  canthotomy. 

The  nature  of  these  growths  is,  it  appears,  but  rarely  malig- 
nant, and  local  relapses  are  seldom  observed. 

In  rare  cases  a  cystic  distension  of  the  lachrymal  gland  has 
been  observed ;  the  affection  has  been  called  dakrijops.  The  cys- 
tic character  of  the  tumor  may  possibly  be  detected  by  palpation 
through  the  skin.  To  get  rid  of  it,  the  whole  cyst-waU  should 
be  removed,  or  shrinkage  may  be  induced  by  injections  into  the 
cyst,  or  by  laying  a  thread  through  it. 

We  come  now  to  the  diseases  of  the  drainage  apparatus. 

Eversion  of  the  lower  punctum  lachrymale  causes  the  tears 
to  run  down  over  the  cheek.  This  condition  is  called  epiphora*, 
and  may  be  brought  on  by  conjunctivitis  or  blepharitis,  or  it  may 
be  due  to  paresis  or  paralysis  of  the  orbicularis  palpebrarum 
muscle.  It,  of  course,  accompanies  all  forms  of  ectropium  of  the 
lower  eye-lid,  and  may  be  due  to  various  other  causes. 

Simply  slitting  the  canaliculus,  the  punctum  of  which  is 


*  The  term  epiphora  was  formerly  used  for  an  increase  in  the  secretion  of  tears  in 
contradistinction  to  stillicidium  lachrymarum,  an  overflow  of  tears,  caused  by  an  ob- 
SSo?lnthed«lnageapparatu8.  At  present  these  two  terms  are  used  promiscu- 

ously. 
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everted,  suffices  usually  to  do  away  with  epiphora,  when  it  is  not 

due  to  paralysis  or  to  excessive  ectropium. 

Injuries,  especially  burns,  sometimes  produce  closure  of  one 
or  both  puncta,  or  the  same  result  may  follow  chronic  inilaninia- 
tion  of  the  lid-margin  ;  cases  of  congenital  obstruction  of  the 
punCta  are  also  occasionally  met  with.  Spasmodic  contraction 
of  Horner's  muscle  around  the  base  of  the  lachrymal  papilla  may 
sometimes  give  rise  to  an  obstruction  of  a  canaliculus.  In  other 
cases  the  presence  of  a  foreign  body  may  cause  such  an  obstruc- 
tion. A  small  calculus,  an  eye-lash  caught  in  a  punctum,  hpto- 
thrm  (a  vegetable  parasite),  and  various  other  foreign  bodies 
have  been  found  in  such  cases.  Sometimes  a  small  polypus  has 
been  found  growing  from  the  mucous  membrane  of  the  canali- 
culus and  plugging  it.  The  symptoms  caused  by  the  obstruc- 
tion of  a  canaliculus  (it  is  usually  a  lower  one),  by  a  foreign  body, 
are  slight  pain,  swelling  and  epiphora.  Slitting  the  canalicu- 
lus and  removing  the  foreign  body  will  give  immediate  relief. 
If  only  the  punctum  is  contracted,  it  may  be  sufficient  to  dilate 
it  by  means  of  a  large  pin. 

Like  the  puncta,  one  or  both  canaliculi,  or  the  single  canal 
formed  after  their  union  before  entering  the  lachrymal  sack,  may 
become  closed  in  consequence  of  injuries  or  burns.  It  is  then 
usually  impossible  to  re-establish  the  canaliculus. 

The  mucous  membrane  of  the  lachrymal  sack  and  nasal  duct 
is  frequently  the  seat  of  inflammatory  processes.  These  arc 
often  caused  by  inflammations  of  the  mucous  membrane  of  the 
nose,  but  they  may  also  originate  in  the  lachrymal  sack  or  nasal 
duct. 

The  most  frequent  form  is  the  catarrhal  inflammation,  dahryo- 
cysbitk  catarrhaZw.  This  Is  attended  with  hyperemia,  swelling 
and  hyper-secretion  of  mucus,  so  tnat  the  entrance  into  the 
nasal  duet  becomes  blocked  up,  and  the  tears  cannot  pass  down 
into  the  nose.  In  this  way  tin;  lachrymal  sack  becomes  gradually 
filled  with  fluid  and  slightly  distended.  La <-hry mat  ion  follows, 
and  the  eye  seems  to  he  standing  in  water  nearly  all  the  time'. 
Then  the  lachrymal  caruncle  and  t  he  conjunctiva  become  inflamed, 
and  sometimes  blepharitis  ciliaris  is  developed. 

The  distended  lachrymal  sack  can  be  seen  as  a  small  swelling 
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just  below  the  ligamentum  palpebrale  internum.  If  the  disten- 
sion progresses,  this  swelling  may  reach  a  considerable  size, 
and  cause  the  skin  above  it  to  become  atrophic.  This  condition 
has  been  called  mMGoet  le.  Even  the  adjacent  hones  may  yield  to 
a  certain  extent  to  the  continued  pressure  of  the  distended  lach- 
rymal sack. 

By  pressing  upon  the  swelling  in  an  upward  direction,  it  is 
sometimes  possible  to  squeeze  the  contents  of  the  distended  lach- 
rymal sack  into  the  conjunctival  sack,  and  the  mucus  will  then 
be  seen  oozing  out  through  one  or  both  of  the  lachrymal  puncta 
as  a  viscid,  grayish  or  clear  fluid.  More  frequently  it  is  possible 
to  empty  the  lachrymal  sack  into  the  nose  by  pressing  upon  it  in 
a  downward  direction. 

Dakryo-cystitis  catarrhalis  may  go  over  into  a  dakryo-cijstitis 
furulenta  as  the  inflammatory  process  increases,  or  the  latter  form 
may  occur  as  a  primary  affection.  Both* forms  of  inflammation  of 
the  lachrymal  sack  may,  furthermore,  be  due  primarily  to  inflam- 
mation and  consequent  obstruction  of  the  nasal  duct. 

In  dakryo-cystitis  purulenta  the  contents  of  fhe  sack  are  of  a 
yellow  or  brownish  or  greenish  color,  and  are  often  very  foetid. 
The  other  symptoms  noticed  in  the  catarrhal  dakryo-cystitis  are 
present  in  an  aggravated  form  ;  there  is  often  considerable  pain. 
Purulent  dakryo-cystitis  is  generally  a  chronic  affection. 

In  the  severe  forms  a  free  opening  of  both  eanaliculi  and  ot 
the  conjunctival  wall  of  the  lachrymal  sack  {Agnew)  should  be 
made,  and  thus  its  contents  be  evacuated.  If  there  is  no  obstruc- 
tion in  the  nasal  duct,  the  treatment  of  the  mucous  membrane  of 
the  lachrymal  sack  by  injections  of  zincum  sulfuricum  in  a  one 
per  cent  solution,  or  similar  remedies,  may  restore  the  normal 
condition. 

Sometimes  the  catarrhal  form,  more  frequently,  however,  the 
purulent  form  of  dakryo-cystitis  gives  rise  to  a  phlegmonous  in- 
flammation of  the  subcutaneous  tissue  in  front  of  the  lachrymal 
sack.  There  is  then  great  swelling,  heat  and  redness,  combined 
with  severe  pain,  and  the  eye-lids,  and  the  surrounding  tissues 
may  become  so  much  swollen,  that  the  condition  very  much  re- 
sembles an  attack  of  erysipelas.  It  is  then  impossible  to  squeeze 
out  the  contents  of  the  lachrymal  sack,  and  the  swelling  of  the 
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eye-lids  makes  it,  moreover,  impossible  to  slit  the  oanaliculi.  It 
is  therefore  best  in  such  a  case  to  make  an  incision  through  the 
skin  and  lachrymal  sack  down  to  the  bone.  If  this  is  done  at  an 
early  stage,  great  suffering  will  be  prevented.  If  the  abscess  is 
allowed  to  open  by  itself,  a  lachrymal Jtstulam&y  probably  result. 
Hot  fomentations  and  the  careful removal  of  all  further  discharge 
should  follow  the  incision.  Although  this  mode  of  operating 
leaves  no  disfiguring  scar  and  is  not  likely  to  be  followed  by  the 
formation  of  a  lachrymal  fistula,  it  is  better  to  empty  the  lachry- 
mal sack  by  slitting  the  canalicnli,  whenever  this  is  possible.  In 
mos1  cases,  however,  the  swelling  of  the  eye-lids  will  prevent 
this. 

Dakryo-eystitis  may,  through  the  formation  of  scar-tissue, 
give  rise  to  Lasting  folds  or  impassible  strictures  in  the  lachrymal 
sack  or  nasal  duct,  which  may  prevent  the  tears  from  flowing 
down  in  the  normal  way.  If  a  free  opening  of  the  lachrymal 
canalicnli  and  treatment  by  astringent  injections  do  not  bring  the 
mucous  membrane  back  to  its  normal  condition,  we  must  some- 
times be  content  to  advise  the  patient  to  squeeze  out  the  contents 
of  the  lachrymal  sack  as  often  as  it  becomes  filled,  if  possible, 
into  the  nose,  if  not,,  into  the  conjunctival  sack. 

As  the  pus  coming  from  the  suppurating  lachrymal  sack  is  . 
very  apt  to  cause  ulceration  of  the  cornea,  especially  when  the 
latter  is  in  the  least  abraded,  perfect  cleanliness  must  be  insisted 
upon.  Bathing  the  inflamed  eye  with  a  lotion  containing  salicy- 
lic acid  and  applying  compresses  dipped  in  the  same  solution  is 
sometimes  very  beneficial. 

Although  dakryo-eystitis  may  be  a  primary  affection,  it  is  as 
a  rule  caused  by  strictures  in  the  nasal  duct  and  consequent  con- 
finement and  decomposition  of  the  fluids  in  the  lachrymal  sack. 
The  treatment  of  dakryo-eystitis  must,  therefore,  in  most  cases 
be  conjoined  with  the  exploration  and  dilatation  of  the  nasal  duct. 

If  the  symptoms  of  such  a  secondary  dakryo-eystitis  are  not 
very  severe,  it  will  suffice  to  slit  one  canaliculus  and  preferably 
the  upper  one.  As  soon  as  this  is  done,  it  is  well  to  enter  the  sack 
with  a  probe  and  explore,  whether  the  entrance  into  the  nasal 
duct  is  free.  If  not,  it  is  best  to  wail  a  few  days,  until,  under 
the  use  of  cold  compresses,  and  perhaps  astringent  solutions,  the 
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inflammatory  symptoms  have  subsided.  Then  a  careful  expira- 
tion of  the  lachrymal  sack  and  the  nasal  duct  should  be  made 
with  a  medium  sized  probe  of  the  kind  devised  by  Bowman  and 
which  bear  his  name  (See  figure  20).  This  is  done  in  the  follow- 
ing way.  Direct  the  patient  to  look  downwards  and  push  the 
probe  gently  through  the  slit  canaliculus,  into  the  lachrymal  sack 
until  it  reaches  the  opposite  (bony)  wall.  That  the  wall  is  reached, 
may  be  judged  by  the  feeling  of  solid  resistance,  and  by  the  fact, 
that  movements  of  the  probe  in  a  horizontal  direction,  do  not 
cause  the  skin  of  the  upper  eye  lid  to  become  wrinkled.  During 
this  first  step  of  the  little  maneuvre,  it  is  well  to  draw  the  eye- 
lid towards  the  temple.  As  soon  as  it  is  certain  that  the  probe 
has  reached  the  opposite  wall  of  the  lachrymal  sack  this  traction 


Fig.  20.   Bowman's  Probes  for  Exploring  and  Dilating  the  Nasal  Lachrymal  Duct. 

of  the  eye-lid  must  be  released.  Now  sliding  the  point  of  the 
probe  along  this  wall  of  the  sack  the  probe  is  brought  into  a 
nearly  vertical  position,  slanting  slightly  towards  the  centre  of 
the  forehead.  It  will  now  be  in  the  position  to  be  slipped  down 
into  the  nasal  duct,  This  last  step  is  the  most  difficult,  and 
ought  not  to  be  attempted  by  an  inexperienced  hand,  as  a  slight 
pressure  in  the  wrong  direction  may  cause  the  formation  of  a 
false  passage,  which  will  not  only  not  accomplish  the  wished  for 
result  but  will  cause  great  pain,  and  sometimes  profuse  hem- 
orrhage. If  the  point  of  the  probe  has  once  entered  the  nasal 
duct  it  must  be  gently  pushed  down,  until  it  has  reached  its  nasal 
orifice.  We  must  make  sure  of  this  latter  point,  as  obstructions 
just  here  are  occasionally  met  with.  While  the  probe  is  passing 
'down  the  nasal  duct  the  feeling  of  resistance  will  give  us  an 
exact  idea  where  a  stricture  is  situated.    The  treatment  then 
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consists  in  the  gradual  or  forcible  distention  of  such  stricture  or 
strictures.  The  gradual  distention  is  in  mostcases  the  preferable 
method.  After  a  probe  of  :i  certain  diameter  has  been  introduced, 
it  is  generally  allowed  to  remain  in  the  duct  for  ten  or  fifteen 
minutes  and  then  gently  withdrawn.  When  this  probe  can  be 
easily  introduced,  a  little  larger  one  should  be  used,  and  again, 
when  this  can  easily  be  passed  down  through  the  stricture,  the 
next  larger  one  is  employed.  The  probing  should  be  done  at 
first  daily,  but  when  large  sized  probes  pass  easily  through  the 
duet,  the  intervals  between  the  probing  should  be  increased.  If 
the  patient  has  pain  after  the  probing,  although  no  false  passage  has 
been  made,  cold  compresses  or  bathing  will  give  relief,  and  the  pain 
need  not  interfere  with  the  treatment;  yet  it  indicates  sometimes 
that  too  large  a  probe  has  been  used,  and  that  it  would  be  better 
to  go  back  to  a  smaller  size.  While  in  children  and  young  peo- 
ple a  perfect  recovery  is  generally  to  be  expected,  adults  and 
older  people  are  less  apt  to  be  perfectly  cured,  and  have  gener- 
ally to  be  probed  again  from  time  to  time. 

Forcible  distention  by  the  introduction  of  a  large  probe  at  the 
first  sitting,  does  not  seem  to  yield  as  good  and  lasting  results  as 
does  the  gradual  distention  ;  it  is,  moreover,  very  painful. 

When  the  obstruction  of  the  [nasal  duct  is  not  due  to  a 
stricture  in  the  mucous  membrane,  but  to  an  affection  of  the  sur- 
rounding bone,  chiefly  caused  by  syphilis  or  scrophulosis,  suc- 
cessful probing  and  dilatation  of  the  duct,  is  but  rarely  possible. 

If  there  is  a  fistula  of  the  lachrymal  sack,  this  will  heal  with- 
out any  special  treatment,  as  soon  as  we  have  succeeded  in 
restoring  the  caliber  of  the  duct,  so  as  to  allow  the  tears  to  flow 
down  through  it. 

Although  it  would  seem  scarcely  possible  to  break  off  a  probe 
in  the  nasal  duct,  I  must  give  warning  against  this  accident,  as  I 
once  had  occasion  to  remove  such  a  broken  probe,  left  in  the 
duct  by  the  operator. 

In  a  certain  percentage  of  cases  the  tears  will,  in  spite  of  suc- 
cessful probing  and  enlarging  of  the  formerly  closed  duct,  refuse 
to  be  drained  off.  In  such  cases,  and  in  others  also,  in  which  for 
any  reason  a  re-establishment  of  the  drainage  from  the  lachry- 
mal sack  downwards  is  impossible  nothing  can  be  done,  but  to 
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obliterate  the  lachrymal  sack.  This  may  be  done  by  a  free  inci- 
sion into  it  and  followed  by  the  destruction  of  the  mucous  mem- 
brane, by  actual  or  galvano-cautcry,  or  by  the  use  of  caustics. 
Care  must  always  be  taken,  to  destroy  all  of  the  mucous  mem- 
brane, and  not  to  omit  cauterizing  well  up  in  the  cupola  of  the 
lachrymal  sack.  The  healing  by  granulation  lakes  place  in  from 
two  to  three  weeks.  The  scar  is  but  slightly  disfiguring,  and,  al- 
though the  epiphora  remains,  the  patients  are  greatly  benefitted 
by  the  operat  ion.  The  whole  lachrymal  sack  may  also  be  cut 
out,  instead  of  destroying  its  mucous  membrane. 

Instead  of  obliterating  the  lachrymal  sack,  Laurence  advised 
the  removal  of  the  lachrymal  gland,  but  he  seems  to  have  had 
few  or  no  followers. 

The  lachrymal  caruncle  is  sometimes  the  seat  of  a  malignant 
tumor.  The  most  frequent  form  is  melano-sarcoma.  It  must  be 
removed  early  ;  the  operation  is  easily  performed. 


CHAPTER  V. 

DISEASES  OF  THE  ORBIT. 

Periostitis. —  Hemorrhage.— Cellulitis  Orbitae.  — Inflammation  of  Tenon's 
Capsule.  —  Neoplasms. 

The  diseases  of  the  orbit  are  either  diseases  of  its  bony  walls 
and  periosteum,  or  they  concern  chiefly  its  contents.  In  all  these 
affections  the  eye-ball,  its  muscles,  and  the  optic  nerve  suffer 
only  secondarily. 

If  the  disease  of  the  orbit  causes  the  volume  of  its  contents 
to  become  increased,  the  eye-ball  will  be  pressed  out  of  its  nor- 
mal position,  and,  as  it  cannot  escape  in  any  other  direction,  it  will 
be  pushed  out  of  the  orbit.  This  condition  is  called  exophthalmus, 
and  may,  furthermore,  be  due  to  diseases  of  the  neighboring  cav- 
ities, encroaching  upon  the  orbital  cavity,  or  to  tumors  of  the 
eye-ball  itself  or  of  its  appendages.  The  exophthalmus  will,  in  a 
general  sense,  be  always  in  a  direction  opposite  to  the  swelling 
in  the  orbit  upon  which  it  depends  and  the  movements  of  the 
eye-ball  will  be  restricted  in  the  direction  towards  this  swelling. 

Periostitis  of  the  walls  of  the  orbit  is  usually  confined  to  a 
part  of  the  orbital  margin  and  it  seems  to  be  more  frequently  ob- 
served in  the  upper  and  outer  part,  than  at  any  other  point.  In 
the  beginning  the  patients  complain  of  spontaneous  pain,  and 
soon  at  the  seat  of  this  pain  a  slight  immoveable  swelling  ap- 
pears, which  is  very  sensitive  on  pressure.  Gradually  the  swell- 
ing increases,  the  eye-ball  is  slightly  pushed  forwards  and  to- 
wards the  opposite  side,  and  its  movements  in  the  direction  of  the 
swelling  become  restricted  and  painful.  The  localized  swelling 
and  pain  are  the  most  important  symptoms  for  the  diagnosis. 

In  the  acute  form  of  periostitis  fluctuation  will  be  soon  felt 
and  on  incision,  or  spontaneously,  pus  will  be  evacuated. 
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If  the  acute  form  goes  over  into  the  chronic  form,  caries  or 
necrosis  of  the  bone  will  result,  and  fistulous  openings  through 
the  skin  will  allow  of  their  detection  with  a  pro^3.  The  probing 
ought  to  be  done  very  carefully,  as  an  acute  inflammation  of  the 
orbital  tissue  might  follow. 

In  acute  periostitis  of  the  orbital  margin,  when  seen  at  a  very 
early  stage,  ice  compresses  and  leeches  may  sometimes  suffice  to 
effect  a  cure.  If  not,  an  incision  should  be  made  so  as  to  give  a 
free  opening  for  the  escape  of  the  pus. 

If  the  case  is  already  a  chronic  one,  matters  will  be  more 
complicated.  After  an  incision  has  been  made  down  to  the  dis- 
eased portion,  the  necrosed  bone  must  be  removed  or  the  carious 
parts  well  scraped  out.  In  these  chronic  cases  this  operation 
must  often  be  followed  by  a  plastic  one,  as  the  formation  of  scars 
bound  down  to  the  bone  often  causes  ectropium. 

Orbital  periostitis  is  most  frequently  the  result  of  an  injury. 
In  other  eases  it  is  due  to  a  strumous  or  syphilitic  diathesis,  and 
in  the  treatment  we  must,  of  course,  take  these  points  into  con- 
sideration. 

Injuries  and  heavy  falls  may  cause  hemorrhages  into  the 
orbital  tissues.  Such  hemorrhages  cause  sometimes  considera- 
ble exophthalmus  conjoined  with  paretic  symptoms  in  the  mus- 
cles of  the  eye-ball.  The  blood  can  usually  be  seen,  as  it  gener- 
erally  infiltrates  the  ocular  conjunctiva,  and  in  some  cases  raises 
it  so  as  to  form  a  dark  red,  shining,  ring-shaped  elevation  around 
the  cornea-scleral  margin.  Such  a  hemorrhage  may,  of  course, 
be  due  to  the  rupture  of  blood-vessels  alone,  or  it  ma}'  be  com- 
plicated by  fracture  of  the  bony  wall  of  the  orbit.  It  may. 
therefore,  be  a  comparatively  simple  affection,  and  its  alarming 
symptoms  may  disappear  after  a  short  time  without  leaving  any 
traee  behind.  In  the  other  case  it  may  give  rise  to  rather  seri- 
ous affections,  and  especially,  as  the  fracture  often  concerns  the 
the  walls  of  the  optic  canal,  to  atrophy  of  the  optic  nerve  and 
consequent  blindness. 

Cellulitis  orhita\  phlegmonous  inflammation  of  the  orbital 
tissue,  may  be  a  primary  affection,  or  it  may  be  due  to  an  in- 
jury with  or  without  the  subsequent  presence  of  a  foreign  body  ; 
it  may  be  caused  also  by  orbital  caries  or  necrosis,  especially 
when  its  seat  is  far  back  in  the  orbit. 
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Pain  in  the  orbit,  restriction  of  the  movements  of  the  eve- 
ball  and  exophthalmos  are  the  first  symptoms  complained  of, 
and  are  usually  attended  with  fever.  The  exophthalmos  is  most- 
ly in  a  forward  direction,  and  the  restriction  of  the  movements 
of  the  eye-ball  is  then  general,  and  not  particularly  pronounced 
in  any  one  direction.  Gradually  the  eye  lids  begin  to  swell,  and 
the  conjunctiva  becomes  (edematous.  The  upper  eye-lid  usually 
swells  so  considerably  that  it  is  impossible  for  the  patient  to 
raise  it. 

The  pressure  and  traction  on  the  optic  nerve  may  cause  oedema 
of  the  optic  papilla  or  optic  neuritis,  with  attendant  amblyopia. 
In  other  cases  sight  is  apparently  not  at  all  impaired. 

Gradually  pus  is  formed,  and  the  abscess  may  point  either  in 
the  eye-lid  or  in  the  conjunctiva,  and  thus  a  spontaneous  cure 
may  take  place. 

In  rare  cases  the  pus  may  break  through  the  lamina  papyra- 
cea  of  the  os  ethmoidei  into  the  nasal  cavity  or  downwards,  into 
the  antrum  of  Highmore,  or  even  upwards  into  the  cranial  cavity. 
The  inflammation  may,  moreover,  extend  to  the  eye-ball,  and 
cause  its  destruction  by  purulent irido-choroiditis and  subsequent 
shrinking  of  the  eye-ball.  In  other  cases  the  cornea  may  slough 
away  in  consequence  of  the  impaired  nutrition  and  exposure  due 
to  the  exophthalmus. 

The  formation  of  pus  in  the  inflamed  tissue  is  occasionally 
very  slow,  and  yet,  the  impairment  of  sight  due  to  it  may 
be  comparatively  small.  I  once  had  occasion  to  see  a  case  of 
orbital  cellulitis  five  weeks  after  the  first  symptoms  had  set  in, 
and  evacuated  the  pus  by  an  incision.  The  recovery  was  rapid, 
and  only  a  partial  atrophy  of  the  optic  nerve  remained  behind. 

In  rare  cases  no  pus  is  formed,  and  the  inflammatory  symp- 
toms subside  again  after  a  short  period  of  existence.  The  etiology 
of  orbital  cellulitis,  when  it  is  not  due  to  an  injury  or  to  caries, 
is,  as  yet,  unknown. 

With  regard  to  the  treatment,  first  of  all,  perfect  rest  and  warm 
applications  should  be  insisted  on.  If  after  a  few  days  the  symp- 
toms continue  unabated,  an  incision  should  be  made,  whether  fluc- 
tuation can  be  felt  or  not,  If  pus  is  already  found,  it  will  escape 
through  the  incision,  and  the  eye-ball  will  gradually  recede  to  its 
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normal  position  in  the  orbit  If  no  pus  is  there,  or  even  if  the 
knife  has  not  reached  it,  the  bleeding  and  subsequent  oozing  of 
serous  fluid  will  reduce  the  tension  of  the  tissue,  and  thus  give 
relief.  The  wound  must,  of  course,  be  kept  open  until  all  symp- 
toms have  disappeared,  and  the  warm  applications  must  also  be 
kept  up. 

The  incision  into  the  orbital  tissue  is  best  made  through  the 
conjunctiva.  If  this  is  impossible,  it  may  be  done  through  the 
lid.  A  narrow  knife  should  be  used  and  great  care  be  taken  not 
to  wound  the  eye-ball  or  the  optic  nerve.  It  is  sometimes  very 
difficult  to  reach  the  pus-cavity,  and  it  is  then  preferable  to  make 
further  exploration  with  a  blunt  instrument.  The  wound  heals 
very  readily,  and  if  the  optic  nerve  and  eye-ball  have  remained 
intact,  a  perfect  recovery  is  obtained  in  the  course  of  a  few  days. 

It  is  well  to  know  that  symptoms  which  resemble  very  much 
those  of  orbital  cellulitis  may  be  due  to  thrombosis  of  an  oph- 
thalmic vein,  or,  which  is  more  frequent,  to  thrombosis  of  the 
cavernous  or  longitudinal  sinus.  In  the  latter  cases,  however,  the 
affection  usually  concerns  both  orbits  and  their  contents,  and, 
moreover,  the  cerebral  symptoms  will  help  to  make  the  diagnosis 
clear. 

After  tenotomy  of  one  of  the  external  muscles  of  the  eye- 
ball for  strabismus  an  inflammation  of  Tenon's  capsule  is  some 
times  observed.  Although  the  pain  and  swelling,  and  the  visi- 
ble inflammatory  symptoms  are  somewhat  like  those  of  an  orbital 
cellulitis,  a  mistake  is  hardly  possible,  since  the  inflammation  of 
Tenon's  capsule  (Tenonitis,  as  it  is  inappropriately  called),  cau>es 
only  a  comparatively  slight  protrusion  of  the  eye-ball. 

A  small,  red  swelling  is  in  these  cases  at  first  observed  near 
the  incision  made  in  the  tenotomy.  It  is  immoveable,  but  may 
be  fluctuating,  and  is  covered  by  hypersemic  and  cedematous  con- 
junctiva. This  swelling  may  increase  in  size  and  gradually  ex- 
.  tend  around  the  whole  of  the  periphery  of  the  cornea.  The 
movements  of  the  eye-ball  are  painful  and  somewhat  restricted, 
but  only  in  consequence  of  the  pain,  for  the  eye-ball  may  be 
moved  in  all  directions.  The  upper  eye-lid  is  usually  slightly 
cedematous.  The  fluctuation  is  due  to  serous  fluid  within 
Tenon's  space. 
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(The  same  condition  is  observed  as  a  complication  in  cases  of 
panophthalmitis). 

The  application  of  iced  compresses  and  rest  arc  usually  suffi- 
cient in  the  treatment  of  these  rare  cases. 

Emphysema  of  the  orbital  tissue  (and  eye-lids)  is  sometimes- 
observed  in  consequence  of  a  fracture  of  the  lamina  papyracea 
of  the  os  ethmoidei ;  also  occasionally,  in  consequence  of  injuries 
of  the  lachrymal  bone,  or  of  the  bony  walls  of  the  nasal  duct 
from  forced  dilatation  of  this  passage  for  the  cure  of  an  ob- 
struction. 

The  orbit  is  not  infrequently  the  seat  of  neoplasms^  which  may 
be  either  benign  or  malignant. 

Cystoid  formations,  when  met  with  in  the  orbit,  usually  lie 
under  the  upper  eye-lid  near  to  and  above  the  outer  angle  of  the 
palpebral  fissure,  and  outside  of  the  funnel  formed  by  the  exter- 
nal muscles  of  the  eye-ball.  These  cysts  contain  an  oil-like  fatty, 
or  mucoid  fluid,  of  an  amber  or  brownish  tint.  Their  walls  may 
become  firmly  adherent  to  the  periosteum  of  the  orbit  or  even 
to  the  eye-ball  itself,  and  are  often  very  vascular.  They  grow 
slowly  and  may  bring  about  a  partial  atrophy  of  the  eye-lid  by 
their  continued  pressure.  They,  moreover,  displace  the  eye-ball 
and  may  cause  a  noticeable  exophthalmus  with  attendant  double- 
vision,  and  with  the  other  symptoms  which  depend  upon  contin- 
ued stretching  and  impaired  nutrition  of  the  optic  nerve. 

True  dermoid  cysts,  and  echinococcus  cysts  have  also  been 
observed  in  this  locality. 

Such  cysts  must  be  removed,  and,  of  course,  if  possible 
enucleated  in  toto.  In  doing  so  care  must  be  taken  not  to  injure 
the  eye-ball  or  its  exterior  muscles. 

A  number  of  primary  epithelial  cancers  of  the  orbital  tissue 
have  been  described,  yet  it  seems  that  the  tumors  of  this  tissue  are, 
as  a  rule,  not  of  an  epithelial,  but  on  the  contrary  of  the  connect- 
ive-tissue type.  Thus  we  find  round  and  spindle-cell  sarcoma, 
melamo-sarcoma,  fibrosarcoma,  myxosarcoma,  cystosar coma  and 
cyl indroma  of  the  orbital  tissue. 

The  symptoms  of  all  these  different  forms  of  orbital  tumors 
are  similar,  and  the  most  prominent  one  is  always  the  exoph- 
thalmus.   To  this  may  be  added  intercurrent  inflammatory  symp- 
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toms,  and,  again,  all  the  symptoms  referable  to  the  optic  nerve 
and  to  the  cornea,  as  we  observe  them  in  cases  of  exophthalmus 
due  to  a  newformation  in  the  lachrymal  gland  or  to  orbital  cel- 
lulitis. 

The  tumor  may  frequently  be  detected  by  palpation  and  does 
not.  of  course,  move  when  the  eye-ball  is  moved. 

Such  a  newformation  must  be  removed,  as«oon  as  detected. 
As  long  as  it  does  not  interfere  with  a  clean  removal,  an  attempt 
should  be  made  to  preserve  the  eye-ball.  If  this  is  impracticable, 
the  eye-hall  must  be  sacrificed,  and  in  some  cases  the  whole  of 
the  orbital  tissues  will  have  to  be  cleaned  out  in  order  to  save  the 
patient's  life. 

In  case  the  eye-ball  has  been  removed  with  the  tumor,  a  sug- 
gestion made  by  Green  is  very  valuable,  indeed.  It  is,  to  further 
remove  the  lid-margin,  the  palpebral  conjunctiva  and  tarsal  tis- 
sue to,  and  sew  the  eye-lids  together.  The  eye-lids  heal  promptly 
together  and  thus  form  a  permanent  cover,  which  protects  the 
deeper  tissues  from  injurious  influences. 

I  had  once  occasion  to  examine  a  large  orbital  tumor,  re- 
moved from  a  negro  woman,  with  preservation  of  the  eye-ball,  by 
the  late  Dr.  Darby,  of  New  York.  It  proved  to  be  a  leiomyoma. 
and  consisted  almost  wholly  of  organic  muscular  fibres.  No  sim- 
ilar case  has  been  anywhere  reported,  and  I  suppose  the  tumor 
originated  from  the  organic  muscular  fibres  lying  in  the  orbital 
tissue. 

Another  class  of  orbital  tumors  spring  from  its  bony  walls. 
We  thus  find  simple  osteoma  and  periosteal  sarcoma  of  the  orbit. 

The  contents  of  the  orbit  may,  moreover,  be  invaded  by  tumors 
originating  in  the  neighboring  cavities,  especially  the  nasal  cav- 
ity and  the  antrum  of  Highmore  ;  the  symptoms  will  be  much 
the  same  as  in  cases  of  primary  orbital  tumors. 

Pulsating  exophthalmus,  as  well  as  exophthalmic  goitre 
{Basedow's,  Graves'  disease)  will  be  spoken  of  in  Chapter  XXIII. 


CHAPTER  VI. 


MINOR    MANIPULATIONS    IN    THE    TREATMENT  OF   EYE  DISEASES. 

Cold  and  Warm  Applications.— Leeching—  Removino  Discharges.-Instillation 
of  Medicated  Fluids.  — Application  of  Astringent  Solutions.  —  Applica- 
tion of  Caustic  Solutions.— Application  of  Remedies  in  Substance.— 
Ointments.  —  Inspergation  of  Powders.  —  Isolation.  —  Removal  of  Wild 
Hairs.— Removal  of  Small  Foreign  Bodies.— Insertion  of  Lid  Retractors. 
Artificial  Eyes.  —  Bandaging.  —  Hints  for  Assistance  in  Eye-operations. 

Continued  cold  applications  to  an  eye  are  best  made  by  means 
of  a  piec  e  of  light  linen,  which  after  having  been  cooled  either 
in  cold  water,  or  ice  water,  or  directly  on  ice,  is  laid  upon  the 
closed  eye.  This  linen  should  be  folded  several  times,  because  it 
will  then  keep  its  temperature  for  a  longer  time,  and  a  second  one 
<  >ught  always  to  be  kept  cooling  while  the  first  one  is  lying  on  the 
eye.  As  soon  as  the  linen  on  the  eye  no  longer  causes  a  cooling 
sensation,  it  should  be  changed.  The  time  in  which  this  will 
have  to  be  done,  will,  of  course,  depend  on  various  circumstances. 
With  children  it  may  be  necessary  to  fasten  the  linen  with  a  sim- 
ple bandage. 

Care  must  always  be  taken  to  wring  the  linen  dry  before  ap- 
plying it,  and  not  to  allow  any  cold  water  to  trickle  down  and 
enter  the  ear.  This  may  be  the  better  guarded  against  by  put- 
ting some  oiled  cotton  into  the  ears. 

Instead  of  the  linen  a  very  small  ice-bag  may  sometimes  be 
used.  Yet  its  weight  must  be  so  small  as  not  to  be  felt  disagree- 
ably. 

When  cold  bathing  only  is  required  from  time  to  time,  this 
is  best  done  by  gently  pressing  a  cooled  sponge  or  linen  rag 
against  the  closed  eye.  This  may,  however,  he  replaced  with 
great  advantage  by  an  eye-douche.    A  quart  or  more  of  cold 
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water  may  thus  be  allowed  to  flow  against  the  eye  from  a  mod- 
erate hight  through  a  very  fine  rose. 

Opening  the  eyes  under  water  should  be  avoided. 

In  ea>es  of  pryctsenular  keratitis,  with  great  dread  of  light 
and  spasmodic  entropium,  it  is  often  of  great  value  to  apply  a 
sudden  cold  bath  to  the  whole  race.  This  is  best  done  by  plung- 
ing the  child's  face  into  a  basin  of  cold  water  and  by  holding  it 
there  until  it  struggles  for  breath. 

This  procedure  may  be  varied  by  holding  the  chfld  over  a 
basin  and  directing  ;l  moderately  strong  stream  of  cold  water  full 
in  his  face  through  a  rather  coarse  rose. 

Continued  warm  applications  are  best  made  in  the  same  way 
as  cold  ones,  or  they  may  be  made  in  the  form  of  poultices. 
The  best  material  for  the  latter  is  a  mixture  of  ground  linseed 
and  shorts.  To  keep  these  poultices  warm  the  one  not  in  use 
should  lie  in  a  sieve  on  top  of  a  vessel  with  water,  which  is  kept 
gently  steaming. 

Dry  heat  may  sometimes  be  indicated,  and  may  be  applied  by 
means  of  little  bags  containing  a  light  material,  such  as  bran, 
which  will  retain  the  heat  for  sometime. 

Leeches  must  never  be  applied  either  to  the  eye-ball  itself  or 
to  the  eye-lids.  The  best  place  for  the  application  of  leeches  in 
eye  affections  is  the  temple,  or,  more  accurately,  the  space  between 
the  outer  angle  of  the  palpebral  fissue  and  the  line,  where  the 
hair  begins  to  grow. 

This  is  also  the  best  place  for  the  application  of  Hmurtelovps 

artificial  leech. 

Any  discharge  from  the  palpebral  conjunctiva  should  be  gently 
and  carefully  removed.  What  sticks  to  the  eye-lashes  and  the 
lachrymal  caruncle,  when  semi-fluid,  can  be  easily  wiped  away 
by  the  use  of  a  soft,  moist  sponge  or  linen  rag.  When  the  dis- 
charge is  dried  up  and  hard,  it  must  first  be  well  soaked  by  bath- 
ing with  warm  water.  It  can  then  be  removed  by  brushing  the 
eye-lashes  back  and  forth  in  a  horizontal  direction  with  a  sponge, 
or  still  better  with  a  dry  towel.  After  the  eye-lashes  and  lid- 
margins  have  thus  been  cleansed,  the  conjunctival  sack  must  be 
inspected  and  every  film  of  coagulated  discharge  be  removed. 
This  may  be  done  by  gently  wiping  it  off  with  a  very  soft  sponge  or 
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linen  rag,  or  with  a  moistened  camel's  hair  brush.  If  the  con- 
junctiva tends  to  bleed,  when  even  but  slightly  touched,  a  gentle 
Stream  of  salt  water  should  be  allowed  to  flow  over  the  eye  and 
thus  wash  the  discharge  away.  It  is  better  not  to  employ  forceps 
for  the  removal  of  coagulated  discharge,  but,  if  used,  great  care 
must  be  taken,  not  to  grasp  the  underlying  tissue.  I  low  to 
evert  the  eye-lids  tor  examination  of  the  palpebral  conjunctiva 
and  fornix,  has  been  described  in  chapter  II. 

For  the  instillation  of  medicated  thuds  into  the  conjunctival 
sack,  it  is  best  to  use  a  dropping  tube.  (See  figure  21).  Where 
this  cannot  be  procured  a  goose-quill  or  even  a  teaspoon  may 
answer  the  purpose.  A  somewhat  simpler  way,  with  which,  how- 
ever, the  patients  usually  are  not  successful,  is  to  replace  the 


Fig.  21.  Dropping  tube.  Pressure  on  the  rubber  expells  the  air  from  the  tube.  Re- 
leasing the  pressure,  while  the  tube  is  dipped  into  the  solution,  to  be  used,  allows 
the  fluid  to  mount  in  the  tube.  When  the  tube  is  thus  charged,  slight  pressure 
upon  the  rubber  will  cxpell  the  fluid  in  the  shape  of  drops,  and  in  a  quantity 
which  can  be  easily  regulated. 

cork  of  the  bottie  with  the  index-finger  of  the  hand,  which  holds 
the  bottle,  and  to  allow  the  fluid  to  escape  in  drops  by  the  side 
of  the  finger.  *  If  this  does  not  work,  a  small  notch  may  be  cut 
in  the  cork  along  its  side  so  as  to  form  a  channel  through  which 
the  fluid  can  slowly  escape,  when  the  bottle  is  tilted.  In  order 
to  instill  the  fluid  into  the  conjunctival  sack,  the  eye-lids  should 
be  held  apart  with  the  .other  hand  and  the  lower  eye-lid  be  drawn 
down  sufficiently  to  allow  the  drop  to  enter,  while  the  patient  is 
directed  to  look  upward.  Medicated  fluids,  which  have  no 
astringent  or  caustic  quality,  and  whose  effect  is  to  be  reached 
by  absorption,  such  as  solutions  of  a,  mydriatic  or  myotic  drug, 
should,  if  possible  be  allowed  to  drop  directly  upon  the  cornea, 
as  they  are  thus  absorbed  more  readily.  The  drop  must  not  fall 
from  any  appreciable  height,  should  not  be  cold,  and  must  not  be 
allowed  to  be  washed  out  at  once  by  the  tears.  Whenever,  there- 
fore, it  is  difficult  to  make  such  instillations,  it  is  best  to  direct 
the  patient  to  lie  on  his  back  and  to  hold  his  eye  lids  apart  for 
some  time  after  the  instillation  has  been  made. 
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Astringent  solutions  should  be  applied  by  means  of  a  moder- 
ately large  camel's  hair  brush,  dipped  into  the  fluid  and  then 
drawn  across  the  conjunctival  surface  of  the  everted  eve-lid.  It 
usually  suffices  to  apply  them  to  the  lower  eye-lid.  If  pain  and 
irritation  are  very  annoying  after  such  an  application,  the  patient 
should  be  directed  to  bathe  the  eyes  for  some  time  with  cold 
water. 

The  application  of  caustic  solutions  should  always  be  made  by 
the  surgeon  himself.  When  making  such  an  application  the 
cornea  must  never  be  left  unguarded.  It  is  therefore  best  to 
treat  each  diseased  eye-lid  separately  with  a  brush.  While  the 
caustic  solution  is  brushed  upon  the  inner  surface  of  the  everted 
upper  eye-lid,  the  patient  looking  down,  the  lower  eye-lid  is  gen- 
tly drawn  upward,  so  as  to  cover  the  cornea  perfectly.  By  a 
similar  manoeuvre  the  upper  eye-lid  is  made  to  protect  the  cor- 
nea while  the  lower  one  is  treated.  As  soon  as  the  application 
is  made,  the  brush  should  be  dipped  into  a  bowl  of  water,  held 
by  the  patient  under  his  chin,  and  the  superfluous  caustic  washed 
off  with  it.  It  is,  of  course,  impossible  to  neutralize  the  primary 
effect  of  the  caustic  by  washing,  so  there  need  be  no  hesitation  in 
using  plenty  of  water.  The  application  of  caustic  fluids  should 
■not  be  repeated  until  the  superficial  eschar  caused  by  the  last 
application  is  cast  off,  which  takes  place  in  from  20  to  24  hours. 
It  is  therefore  best  to  use  these  remedies  only  once  in  24  hours 
and  to  make  the  application  at  about  the  same  hour  every  day, 
preferably  in  the  fore-part  of  the  day  or  at  least  not  in  the 
evening. 

By  quick,  intelligent  manipulation  with  the  brush  the  effect 
of  the  caustic  application  can  be  nicely  graded,  and  even  to  a 
certain  extent  localized. 

Sulphate  of  copper,  in  substance,  the  sovereign  remedy  in 
trachoma,  should  also  be  applied  by  the  surgeon  himself.  For 
this  purpose  a  large  crystal  should  be  trimmed  thin  and  perfectly 
smooth  and  mounted  in  a  crayon  holder  to  make  its  handling 
easier.  No  sharp  edges  or  roughness  must  be  allowed  to  remain 
before  the  application,  and  the  surgeon  should  therefore  examine 
the  crystal  every  time  before  using  it,  and  dry  it  well  after  the 
treatment  of  every  eye-lid.    The  application  to  the  conjunctiva 
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should  be  made  very  gently  by  simply  drawing  the  prystal  once 
across  the  part  to  be  treated,  and  the  conjunctiva  should  then  be 
washed  off  at  once  with  a  brush  dipped  in  water.  All  rubbing 
and  prolonged  contact,  producing  a  caustic  effect,  is  to  be 
avoided.  What  is  wished  for  is  only  irritation  and  stimulation, 
and  not  the  "  burning  off"  of  the  granules.  As  the  seat  of*  the 
granules  is  mostly  in  the  fornix,  the  surgeon  must  be  careful  to 
apply  the  copper  crayon  to  this  part  especially. 

In  treating  the  fornix  of  the  upper  eye-lid,  it  is  necessary  there- 
fore to  go  high  up  under  the  everted  eve  lid,  and  in  doing  so  to 
lay  the  crystal  against  the  lower  eye-lid,  so  as  to  drag  it  along 
and  protect  the  cornea  while  the  copper  is  shifted  upwards. 
Treating  the  fornix  of  the  lower  eye-lid  is,  of  course,  very  much 
easier,  since  it  can  be  fully  exposed.  All  these  little  manipula- 
tions must  be  performed  with  great  delicacy  and  care  in  order  to 
obtain  the  best  possible  result.  In  this  point  lies  the  secret  of 
the  different  results  obtained  by  different  physicians  with  the 
sulphate  of  copper  in  substance. 

Ahtm  in  substance  may  be  used  in  the  same  way  as  the  sul- 
phate of  copper.  Nitrate  of  silver  in  substance  or  in  the  form 
of  the  mitigated  stick  is  best  altogether  avoided. 

Some  remedies  are  best  applied  to  the  eye  in  the  form  oioint-  ' 
ments^    The  common  advice  to  simply  smear  a  little  of  the  oint- 
ment into  the  eye  or  on  the  inner  surface  of  snthe  lower  eye-lid,  is 
not  sufficient,  as  only  very  little  of  the  ointment  will  reach  the 
part  it  is  chiefly  intended  for,  namely,  the  cornea. 

The  bestmethodof  applying  anointment,  if  it  is  not  fluid 
enough  to  be  brushed  upon  the  inner  surface  of  the  upper  eye-lid, 
is  to  take  a  little  on  the  end  of  a  blunt  probe,  to  bring  it  between 
the  separated  eye  lids,  and  then  to  close  the  lids  quickly  while 
the  carrier  is  withdrawn.  If  this  does  not  succeed  the  upper  eye- 
lid must  be  everted  and  the  probe  with  the  ointment  be  brought 
upwards  between  it  and  the  eye-ball.  Then  the  probe  is  with- 
drawn, and  the  eye-lid  returning  to  its  normal  position  wipes 
off  the  ointment. 

It  is  then  well  to  gently  rub  the  ointment  with  the  eye-lids 
all  over  the  eye-ball  in  circular  and  radiating  movements,-  exert- 
ing all  the  time  a  slight  pressure.    These  movements  have  the 
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value  of  massage,  and  are  especially  to  be  recommended  in  cor- 
neal affections. 

For  the  inspergation  of  medicinal  powders,  as  calomel  or  iodo- 
form, into  the  conjunctival  sack,  it  is  best  to  make  use  of  a  small, 
dry  earners  hair  brush.  This  is  lightly  dipped  into  the  powder, 
the  eye-lids  are  separated  with  the  fingers  of  the  other  hand, 
and  the  powder  is  snapped  off  the  brush  into  the  conjunctival 
sack. 

As  the  discharge  in  most  forms  of  inflammation  of  the  con- 
junctiva is  contagious,  a  great  many  efforts  have  been  made  to 
perfectly  isolate  a  healthy  eye,  so  long  as  its  fellow  continues 
diseased.  Yet  most  of  these  contrivances  are  very  annoying  and 
after  all  useless,  as  perfect  isolation  is  almost  impossible.  Abso- 
lute cleanliness  in  the  fullest  sense  of  the  word,  which  involves  a 
free  use  of  plenty  of  fresh  water,  is,  according  to  my  experience, 
at  least  as  good  a  preventive  as  any  appliance  for  isolating  a 


Fig.  22.   Cilia  Forceps. 


healthy  eye,  especially  when  the  patient  remains  in  such  a  posi- 
tion that  no  discharge  from  the  diseased  eye  can  run  across  the 
brido-e  of  the  nose  into  the  healthy  one. 

To  isolate,  however,  a  child  suffering  from  one  of  the  serious 
forms  of  conjunctivitis  (purulent,  gonorrhceal,  diphtheritic  or 
trachomatous  conjunctivitis)  from  other  children,  is  highly  to  be 
recommended,  nor  should  such  a  child  ever  be  allowed  to  go  to 
school  This  is  often  allowed  when  children  suffer  from  trachoma 
or  from  chronic  purulent  conjunctivitis,  but  is  to  be  absolutely 
condemned  as  bad  practice. 

WUdUvrs,  ingrowing  eye-lashes,  are  easily  pulled  out,  when 
they  are  large  and  well  pigmented,  with  appropriate  torceps. 
See  figure  22).    But  often  the  most  annoying  ones  are  very  thin 
and  fine,  and  almost  unpigmented.  To  detect  these  is  then  some- 
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times  rather  diflicult,  and  is  best  done  by  placing  the  patient 
sideways  to  the  fight,  and  then  Looking  along  the  lid-margin, 
which  should  he  slightly  drawn  away  from  the  eye.  Alternately 
applying  the  lid-margin  "to  the  eye-hall  and  lifting  it  off 
will  help  greatly  in  the  detection  of  such  eye-lashes,  since 
they  will  raise  the  tear-tlnid  somewhat  before  being  drawn 
away  by  the  eversion  of  the  lid-margin.  Great  care  must  be 
taken  to  extract  the  cilia  with  the  root  and  not  to  break  them 
off. 

The  whole  procedure  is,  however,  of  but  little  value,  and,  to 
afford  a  temporary  relief,  must  be  repeated  again  and  again. 
The  patients  should  therefore  be  persuaded  to  have  an  operation 
for  trichiasis  performed.    (See  Chap.  III). 

The  removal  of  small  foreign  bodies  from  the  conjunctival 
sack  is,  as  a  rule,  a  very  simple  affair,  as  the  foreign  bodies  lie 


Fig.  23.  Desmarres'  Lid-retractors. 


for  the  most  part  loosely  on  the  conjunctiva.  They  may  be  re- 
moved from  the  everted  eye-lid  by  means  of  a  moist  camel's  hair 
brush  or  a  piece  of  soft  linen.  In  the  lower  conjunctival  sack 
they  are  usually  found  lying  in  the  fornix.  In  the  upper  con- 
junctival sack  they  lie  most  frequently  in  the  small  depression 
just  above  the  inner  edge  of  the  lid-margin.  When  one  small 
foreign  body  has  been  thus  removed,  the  surgeon  should  scan 
the  whole  conjunctival  sack  once  more,  and,  if  necessary,  sweep 
the  upper  conjunctival  sack  as  high  up  as  possible  with  a  moist 
camel's  hair  brush.  When  the  foreign  body  is  not  easily  detected 
by  its  color,  it  is  well  to  draw  the  finger  gently  over  the  surface 
of  the  palpebral  conjunctiva  and  thus  to  satisfy  ourselves  that 
nothing  has  been  left  behind. 

For  a  careful  inspection  of  the  eyes  of  children,  it  is  often 
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necessary  to  separate  the  eye-lids  by  means  of  Desmarres'  lid 
retractors.  (See  figure  23).  During  their  use  great  care  must  be 
taken  not  to  exert  nor  to  let  the  patient  exert  any  pressure  on 
the  eye-baJL  It  is  therefore  best  to  insert  the  retractor  for  the 
upper  eye  lid  first.  This  is  done  by  everting  the  lid-margin 
BHghtly  by  dragging  the  skin  upwards  with  the  index  finger  of 
one  hand  and  slipping  the  retractor  under  the  eye-lid  with  the 
other  hand,  all  the  time  pulling  the  eye-lid  slightly  away  from 
the  eye-ball.  The  insertion  of  the  retractor  for  the  lower  eye- 
lid is  much  easier,  but  must  be  done  in  the  same  maimer. 

To  insert  and  remove  a  wire-speculum  (See  figure  24),  to  hold 
the  eye-lids  apart  during  an  operation  on  the  eye-ball,  requires 
the  same  delicacy.  The  branch  for  the  upper  eye-lid  must  always 
be  inserted  first,  while  the  branches  are  held  tightly  together, 


Fig.  24.  Wire-speculum  to  force  and  hold  the  eye-lids  apart  during  an  operation  on 
the  eye. 

and  the  same  precautions  are  to  be  observed  as  in  inserting  the 
lid-retractor.  While  this  is  being  done  the  patient  is  directed  to 
look  downwards.  Then,  while  the  patient  looks  upwards,  the 
branch  for  the  lower  eye-lid  is  inserted,  and  the  two  branches  are 
allowed  to  separate.  When  the  speculum  is  removed,  the  branch 
for  the  lower  eye-lid  is  first  taken  out,  while  the  branches  are 
pressed  together,  and  then  the  one  for  the  upper  eye-lid.  In 
doing  this  the  eye-lids  are  gently  pulled  away  from  the  eye-ball 
with  the  speculum,  so  as  to  avoid  the  exertion  of  any  pressure 
upon  it. 

The  insertion  of  a  wire  speculum  is,  of  course,  necessary,  or 
at  least  of  great  advantage,  in  all  important  operations  on  the 
eye-ball,  yet  the  general  practioner  should  also  be  familiar  with 
it,  as  he  is  frequently  called  upon  to  remove  small  foreign  bodies 
from  the  cornea.     Such  patients  are  often  utterly  unable  to 
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counteract  the  reflex-action  of  the  orbicularis  palpebrarum  muscle 
and  then  a  speculum  has  to  be  inserted  to  hold  the  eye-lids 
apart. 

After  the  speculum  has  been  properly  adjusted,  the  conjunc- 
tiva must  be  grasped  with  the  fixation-forceps  (See  figure  25)  near 
the  cornea,  and  best  near  the  lower  corneo-scleral  margin,  as  the 


Fig.  25.   Sharp-toothed  Fixation  Forceps. 

eye-ball  will  instinctively  fly  upwards  to  avoid  the  instrument 
used  for  the  removal  of  the  foreign  body.  The  latter  should  not 
be  a  sharp  instrument,  especially  in  the  hands  of  the  unpracticed 
operator.  A  bent  needle,  or  a  somewhat  blunt  minute  spud 
or  gouge,  is  the  most  appropriate  instrument.  (See  figures  26 
and  27). 

Care  must  be  taken  not  to  injure  the  neighboring  parts  of  the 
corneal  tissue,  and  to  attack,  as  far  as  possible,  the  foreign 
body  only.  The  unexperienced  operator,  however,  had  better 
keep  his  hands  from  this  apparently  trifling,  but  sometimes 
rather  difficult,  little  operation. 


Fig.  26.   Be nt  needle  for  the  removal  of  small  foreign  bodies  from  the  cornea  or  n  - 
j  unctiva. 


G.  TIEMANN  &  CO. 

Fig.  27.  Spud  or  gouge  for  the  removal  of  small  foreign  bodies. 

When  inserting  an  artificial  eye,  it  is  best  to  follow  the  rule 
for  inserting  the  speculum,  that  is  to  insert  it  first  under  the  up- 
per eye-lid,  and  again,  when  removing  it,  to  lift  it  first  out  of  the 
lower  conjunctival  sack  while  the  patient  looks  upwards.  The 
patient  should  be  directed  to  bend  his  head  over  a  bed  or  pillow, 
when  removing  the  artificial  eye,  until  he  has  acquired  sufficient 
skill  in  the  manipulation  to  accomplish  it  without  fear  of  letting 
the  artificial  eye  fall. 
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For  bandaging  eyes  the  surgeon  should  have  on  hand  a  num- 
ber of  rolled  flannel  bandages  from  one  and  one-half  inches  to  two 
inches  wide  and  from  two  to  three  yards  long.  Pad  the  eye 
nicely  with  picked  lint  or  absorbent  cotton,  or  common  cotton 
dipped  in  water,  and.  while  the  patient  holds  the  pad  against  the 
lower  orbital  margin,  begin  to  unroll  the  bandage  over  the  ear 
and  on  the  same  side  as  the  affected  eye.  Wind  the  bandage  first 
around  the  head,  merely  covering  the  upper  edge  of  the  pad  with 
it,  then  come  around  the  back  of  the  head  in  such  a  way  that  the 
bandage  runs  across  the  eye  from  below  upwards,  thus  making 


Fig.  28.  Diagram  showing- the  method  of  bandaging  one  eye  with  a  flannel  roller- 
bandage  (monoculus).  1— is  the  end  of  the  bandage  first  applied.  In  the  drawing 
it  lies  too  near  the  forehead.  2— is  the  second  turn,  covering  the  eye. 

any  degree  of  pressure,  that  is  required  with  this  turn  of  the 
bandage.  Then  unwind  the  rest  of  the  bandage  around  the 
head,  and  fasten  it  with  pins.  Put  the  pins  in  a  vertical  direc- 
tion, point  downwards.    (See  figure  28). 

If  both  eyes  are  to  be  bandaged,  go  around  the  Head  with 
the  bandage,  after  the  first  eye  is  covered  in  the  way  just  described, 
and  then  go  across  the  second  eye  from  above  downwards  and 
towards  the  ear,  and  again  unroll  the  remainder  of  the  bandage 
around  the  head.    (See  figure  29). 
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This  bandage  has  greal  advantages,  but  also  the  disadvantage, 
that  it  is  very  warm,  especially  in  summer.  In  hot  weather  a, 
lighter  material  such  as  bunting,  may  be  substituted.  Linen 
bandages  hick  elasticity,  and  are  therefore  not  to  be  recom- 
mended. 

When  the  patient  is  bandaged,  see  to  it  that  the  bandage  is 
neither  too  tight  nor  too  loose.  If  it  is  too  tight,  relief  may 
sometimes  he  given  by  pulling  in  a  forward  direction,  near  the 
ear,  on  the  piece  coming  across  the  eye.  If  this  relief  is  insuffi- 
cient, or  if  the  pressure  is  felt  again  to  he  too  great  after  a  few 
minutes,  it  is  best  to  remove  the  bandage  altogether,  and  to  apply 
it  anew.    If  it  is  too  loose,  it  should  always  be  reapplied. 


f 
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Fig.  29.  Diagram  showing  the  method  of  bandaging-  both  eyes  (binoculus).  1— is  the 
first  turn  around  the  head.  2—  is  the  second  turn,  covering  the  eye  operated 
upon,  or  injured.  3— is  the  third  turn  covering  the  fellow-eye. 

It  is  sometimes  wise  further  to  secure  the  bandage  by  means 
of  a  strip  of  flannel  extending  transversely  across  the  head, 
especially  in  children. 

This  is  probably  the  best  place  to  give  a  few  hints  for  the  use 
of  general  practitioners  who  are  asked  to  assist  in  an  eye-opera- 
tion. The  tenderness  and  delicacy  of  movements  required  in 
the  operator  should  also  be  possessed  by  the  assistant.  The  ob- 
servance of  a  few  simple  special  rules  by  the  assistant  will  make 
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his  services  valuable,  while  no  assistant  would  be  preferable  to 
one,  not  observing  these  rules. 

As  good  light  is  absolutely  and  especially  required  in  every 
eye-operation,  the  first  rule  for  the  assistant  is,  to  keep  out  of  the 
light,  and,  as  perfect  freedom  of  movement  is  necessary  for  the 
operator,  the  second,  and  no  less  important  rule,  is  to  keep  out  of 
his  way.  Both  rules  are  usually  best  followed,  if  the  assistant 
stands  on  the  side  of  the  patient  opposite  to  the  operator.  As 
the  operator  will,  as  a  rule,  be  ambidexter,  the  assistant  ought 
to  be  so  too.  If,  for  instance,  the  assistant  is  required  to  hold 
the  eye  steady  during  a  certain  stage  of  an  operation,  he  should 
hold  it  with  the  right  hand  when  the  operator  uses  his  left,  and 
vice  versa,  at  least  when  they  stand  on  opposite  sides  of  the 
patient.  To  have  the  eye  steadied  by  a  trusty  hand  is  of  such  great 
assistance  to  the  operator,  that  he  would  not  be  likely  to  do  with- 
out it,  when  it  is  to  be  had.  Yet,  a  hand  that  is  not  trusty,  is 
worse  than  none. 

In  order  to  steady  the  eye-ball  the  conjunctiva  is  grasped  with 
the  fixation  forceps  near  the  cornea-scleral  margin,  and  as  directly 
as  possible  opposite  the  field  of  the  operation,  and  the  teeth  of 
the  forceps  are  inserted  into  the  tissue  as  deeply  as  possible.  The 
forceps  should  always  be  held  so  that  the  thumb  can  at  any 
moment  press  on  its  spring-catch  and  open  it  without  any  further 
movement.  No  traction  and  no  pressure  must  be  exerted.  If 
the  globe  must  be  turned  downwards  by  the  assistant,  this  is  not 
to  be  done  by  pulling  downwards  on  the  fixation  forceps,  but  by 
rotating  the  eye-ball  around  its  horizontal  axis,  by  slightly  raising 
the  hand  that  holds  the  forceps  and  lowering  the  part  attached  to 
the  globe  gently  towards  the  lower  fornix.  This  little  manipu- 
lation, if  awkwardly  done,  may  ruin  an  eye.  Therefore,  remem- 
ber: no  pulling,  no  pressure,  but  steadiness. 

It  is  sometimes  necessary  for  the  removal  of  a  small  foreign 
body  from  the  cornea,  or  the  division  of  the  lens-capsule,  etc.,  to 
have  the  field  of  operation  well  illuminated  by  artificial  light. 
To  do  this  we  use  a  large  magnifying  lens,  which,  of  course, 
must  be  held  by  the  assistant.  It  seems  an  easy  matter  to  throw 
sufficient  light  with  such  a  lens  upon  the  field  of  operation,  yet, 
it  requires  careful  attention  on  the  part  of  the  assistant  to  do  it 
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satisfactorily,  as  the  position  of  the  lens  must  be  changed  with 
almost  every  movement  of  the  eye-ball  or  head  of  the  patient. 
The  assistant  should  therefore  not  divide  his  attention  between 
this  and  anything  else  of  interest  during  the  operation,  or  it  may 
happen  that  the  operator  will  mid  himself  suddenly  with  a  dark 
held  of  operation  before  him. 

When  the  operation  is  a  bloody  one,  as,  for  instance,  an  oper- 
ation on  the  eye-lids,  or  a  strabismus  operation,  or  the  enuclea- 
tion of  an  eye-ball,  the  assistant  should  be  prompt  in  wiping 
away  the  blood.  For  this  purpose  the  sponges  must  be  well 
squeezed  out,  and  a  careful  assistant  will,  by  wiping  quickly 
after  every  cut  that  draws  blood,  enable  the  operator  to  work 
rapidly  and  never  in  the  dark. 

It  is  always  best  to  wipe  the  blood  away,  not  to  soak  it  up,  as 
is  frequently  done,  by  pressing  the  sponge  on  the  bleeding  sur- 
face. On  the  contrary,  all  pressure  should  be  carefully  avoided, 
especially  in  operations  upon  the  eye-ball  itself. 

When,  after  the  operation,  the  bandage  is  applied,  the  assist- 
ant can  be  of  great  help  also.  This  is  especially  the  case  when 
the  patient  is  under  the  influence  of  an  anaesthetic.  The  assist- 
ant should  then  support  the  patient's  head  with  one  hand,  and 
with  one  finger  of  the  other  hold  the  end  of  the  bandage  tightly 
against  the  head,  so  as  to  prevent  it  from  slipping  while  the  first 
two  turns  are  taken  around  the  head. 
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DISEASES  OF  THE  CONJUNCTIVA. 

Hyperemia.— Catarrhal  Conjunctivitis.— Purulent  Conjunctivitis.—  Croup- 
ous Conjunctivitis.— Diphtheritic  Conjunctivitis.— Granular  Conjuncti- 
vitis.—Phlyctenular  Conjunctivitis.— Subconjunctival  Ecchymosis.— In- 
juries.—Burns.— Symblepharon.— Pinguecula.— Pterygium.— Neoplasm. 

Hypercemia  of  the  conjunctival  blood-vessels  is  frequently  ob- 
served, especially  in  the  conjunctiva  of  the  eye-lids.  It  may  be 
more  pronounced  in  one  part  than  in  another,  but  it  always  shows 
least  in  the  fornix.  The  color  of  the  hypersemio  parts  is  a  bright 
red,  almost  scarlet.  In  hyperemia  of  the  ej^e-ball  we  have  seen 
(see  Chapter  II.),  that  it  is  necessary  to  distinguish  between 
hyperemia  of  the  ocular  conjunctiva,  and  that  which  lies  more 
deeply  and  has  its  seat  in  the  sclerotic. 

When  hyperemia  of  the  conjunctiva  has v  existed  for  some 
time,  the  fornix,  and  later  on  the  ocular  conjunctiva,  show  a 
slightly  cedematous  condition.  Later  the  papillae  of  the  conjunc- 
tiva become  enlarged,  and  protrude  slightly  above  the  general  sur- 
face of  the  conjunctiva,  especially  near  the  fornix. 

Hyperemia  of  the  conjunctiva  may  be  due  to  some  irritation, 
and  especially  to  the  presence  of  small  foreign  bodies  in  the  con- 
junctival sack,  it  accompanies  ooryza,  and  it  may  even  originate 
in  the  strain  incident  to  an  error  of  refraction.  It  can,  further- 
more, be  symptomatic  both  in  certain  more  serious  forms  of  eye- 
diseases,  and  in  other  disorders. 

Patients  suffering  from  hyperemia  of  the  conjunctiva  com- 
plain of  a  dry,  heated  feeling,  especially  in  the  evening.  Their 
eyes  get  easily  tired,  and  there  is  slight  photophobia  and  lachry- 
mation. 

When  idiopathic,  the  affection  usually  yields  readily  to  treat- 
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ment.  If  due  to  the  presence  of  a  foreign  body  or  to  m  error  of 
refraction,  the  removal  of  the  one  or  the  correction  of  the  other 
will  be  sufficient.  In  other  eases  when  the  hyperamic  condition 
has  become  chronic,  weak  astringent  solutions  of  alum,  sulphate 
of  zinc  or  biborate  of  soda  are  useful  The  effect  of  these  reme- 
dies will  be  greatly  enhanced  by  systematic  cold  bathing  of  the 
eves,  or,  by  tin'  use  of  the  eye-douche.  In  some  cases  bathing 
with  warm  water  is  more  agreeable  to  the  patient. 

When  the  hyperemia  of  the  conjunctival  blood-vessels  is  com- 
bined w  ith  an  increased  and  abnormal  secretion  of  the  conjunc- 
tival glands,  we  have  to  deal  with  conjumtiifiitis. 

The  discharge  from  an  eve;  suffering  from  any  form  of  con- 
junctivitis (except  the  phlyctenular)  is  contagious.  The  physi- 
cian must,  therefore,  never  forget  to  guard  the  family  of  such  a 
patient  against  conveying  any  of  the  discharge  to  their  own  eyes 
by  means  of  towels,  handkerchiefs,  etc.  Constant  and  careful 
removal  of  any  discharge,  and  absolute  cleanliness  must  be  in- 
sisted upon.  Eyes  suffering  from  conjunctivitis  should,  there- 
fore, never  be  bandaged. 

In  the  lightest  form,  the  catarrhal  conjunctivitis,  when  in  the 
acute  stage,  we  find  hyperemia  and  cedematous  swelling  of  the 
palpebral  and  ocular  con  junctiva,  and  sometimes  small  subcon- 
junctival ecchymoscs.  Gradually  the  papillae  of  the  conjunctiva 
become  enlarged  and  give  it  a  velvety  appearance.  The  eye-lids, 
especially  the  upper  one,  swell,  and  the  papebral  fissure  appears 
therefore  smaller.  Photophobia  and  lachrymation  are  but  seldom 
absent  and  pain  or  great  discomfort  is  a  prominent  symptom. 
The  patients  often  locate  the  latter  in  the  outer  or  inner  angle  of 
the  palpebral  fissure  and  insist  that  they  have  a  foreign  body  in 
the  eye. 

The  secretion  in  catarrhal  conjunctivitis  is  mucoid  or  muco- 
purulent. It  is  not  seereted  in  large  quantity,  and  it  coagu- 
lates easily.  It  will  be  found  in  yellowish  flocks  within  tin-  con- 
junctival sack,  especially  in  the  lower  and  upper  fornix  and  upon 
tin;  lachrymal  caruncle.  "'Some  of  it  usually  adheres  to  the  eye- 
lashes. During  sleep  the  eye-lashes  of  the  two  eye-lids  are  glued 
together  and  the  patient  is  unable  to  open  his  eyes  on  waking  in 
the  morning.  This  often  gives  rise  to  excoriations  along  the  lid- 
margins  and  near  the  outer  angle  of  the  palpebral  fissure. 
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Catarrhal  conjunctivitis  may  be  caused  by  innumerable  irritat- 
ing influences,  and  is  usually  attributed  to  a  "cold." 

Light  forms  of  this  affection  may  get  well  without  interfer- 
ence. When  the  symptoms  are  severer  cold  water  applications 
or  ice-water  compresses  should  be  used  continuously  to  cool  the 
inflamed  tissues.  If  the  discharge  is  profuse,  a  one  per  cent  solu- 
tion of  nitrate  of  silver  should  be  applied  once  a  clay  by  the  phy- 
.  sician.  AVhen  the  continued  use  of  iced  compresses  is  no  longer 
required,  but  the  photophobia  is  as  yet  marked,  colored  glasses 
should  be  worn. 


Fig.  30.   Purulent  conjunctivitis;  showing-  especially  the  immense  swelling  of  the  eye- 
lids in  this  affection. 

Acute  catarrhal  conjunctivitis  may  pass  over  into  the  chronic 
form.  In  the  latter  the  symptoms  are  all  considerably  amelior- 
ated, and  the  patients  are  able  to  attend  to  their  duty  although 
continually  annoyed  by  the  affection.  During  sleep  some  dis- 
charge collects  at  the  inner  angle  of  the  palpebral  fissure  or  ad- 
heres to  the  eye-lashes,  and  often  the  eye-lashes  of  the  two  eye- 
lids are  found  stuck  together  in  the  morning.  The  eyes  become 
easily  tired  and  complaint  is  often  made  of  a  feeling,  as  if  dust 
or  sand  were  in  the  eye. 
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These  symptoms  usually  yield  promptly  to  cold  bathing  con- 
joined with  the  daily  application  of  an  astringent  solution.  Sul- 
phate of  zinc,  tannic  acid  and  others,  are  all  very  useful  in  a  one 
per  cent  solution.  In  some  mild  cases  a  few  drops  of  a-  one  per 
cent  solution  of  boracic  acid  dropped  once  or  twice  daily  into  the 
conjunctival  sack  may  suffice  to  mitigate  the  symptoms. 

Purulent  conjimctwitis  is  really  an  exagerated  catarrhal  con- 
junctivitis and  the  one  may  pass  over  into  the  other.  An  acute 
purulent  conjunct  i\ it  is  shows,  therefore,  all  the  symptoms  of  an 
acute  catarrhal  conjunct  i\ it  is,  only  much  intensified  and  with  a 
different  character  of  secretion. 

The  whole  conjunctiva  is  intensely  and  uniformly  red,  the 
papi Ike  are  greatly  swollen,  and  deep  fissures  are  seen  between 

them.  The  ocular  conjunctiva  and  the  eve  lids  are  OedematOUS, 
the  latter  so  much  so  that  the  patient  is  often  unable  to  open  his 
eyes.  (See  figure  30).  The  feeling  of  heat  and  pain  in  the  eyes 
is  very  distressing.  The  discharge  is  at  first  scant,  a  serous  fluid 
containing  flocks  of  yellowish  mucus.  Then  it  becomes  thicker,  a 
cream  like  pus,  which  dries  up  easily  and  thus  frequently  gives 
rise  to  excoriations  of  the  skin.  With  the  profuse  secretion  the 
epithelial  surface  of  the  conjunctiva  is  cast  off  and  the  blood-ves- 
sels are  apt  to  be  wounded  in  turning  the  eye-lids.  The  swollen 
ocular  conjunctiva  forms  an  elevated  ring  around  the  corneo- 
scleral margin  (chemosis). 

The  impaired  nutrition  of  the  cornea,  as  well  as  the  direct 
infection  from  the  pus,  in  which  it  is  continually  bathed,  fre- 
quently cause  corneal  affections.  These  are  usually  infiltrations 
and  ulcers,  a\  Inch  are  especially  destructive  when  occurring  dur- 
ing a  purulent  conjunctivitis.  The  ulcers  begin  for  the  most 
part  near  the  corneo  scleral  margin,  and  may  travel  around  the 
whole  periphery  of  the  cornea  (ring-shaped  ulcer).  If  the  dis- 
ease is  not  brought  promptly  under  control,  the  ulceration  leads 
to  perforation  of  the  cornea,  prolapse  of  the  iris,  and  eventually 
to  the  total  destruction  of  the  eye-ball. 

The  etiology  of  purulent  conjunctivitis  is  in  most  cases  abso- 
lutely clear.  The  irritating  poison  comes  directly  by  contact, 
or  indirectly  through  the  air,  from  another  purulent  eye  or  from 
a  patient  suffering  from  gonorrhoea  (gonorrhoea!  conjunctivitis). 
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Even  a  slightly  morbid  discharge  from  urethra  or  vagina  brought 
into  the  conjunctival  sack,  may  set  up  a  purulent  conjunctivitis. 
This  is  the  way  in  which  the  purulent  conjunctivitis  of  newly 
born  children  is  brought  about, 

Purulent  conjunctivitis  caused  by  a  gonorrhoea  is  especially 
dangerous,  and  is  greatly  to  be  dreaded  on  account  of  its  very 
rapid  and  destructive  course. 

With  regard  to  the  treatment  of  the  affection  under  consider- 
ation.  the  rule  usually  laid  down  is,  to  make  continued  ice  appli- 
cations alone,  as  long  as  the  discharge  is  scant  and  serous  or 
blood-stained.  When  the  discharge  becomes  purulent  and  abun- 
dant, caustic  treatment  is  to  be  commenced.  The  latter  consists 
in  the  daily  application  of  a  two,  and  later  of  a  one  per  cent 
solution  of  nitrate  of  silver  to  the  diseased  conjunctiva.  Corneal 
affections  are  no  contra-indication  to  this  treatment,  but  they  call 
for  increased  carefulness  in  confining  the  application  of  the  caus- 
tic solution  to  the  conjunctiva  and  also  for  the  instillation  of 
either  sulphate  of  atropia  or  sulphate  of  eserine.  (1  per  cent). 

To  this  caustic  treatment  may  be  added  other  anti-phlogistic 
measures  besides  the  ice  applications.  These  are  the  application 
of  leeches  to  the  temple,  or,  what  is  of  greater  value,  scarifica- 
tion of  the  conjunctiva.  The  patient  should,  furthermore,  be 
kept  in  bed  and  in  a  moderately  darkened  room. 

In  some  cases  the  pressure  from  the  swollen  lids  is  very  great, 
and  relief  may  be  given  by  canthotomy. 

Some  surgeons  have  of  late  divided  the  upper  eye-lid  into  two 
halves  by  a  vertical  section  through  its  whole  thickness,  in  order 
to  reduce  the  pressure  on  the  eye-ball,  and  to  be  able  the  better 
to  remove  the  discharge. 

From  the  fact  that  certain  micrococci  are  found  in  the  gonor- 
rhceal  discharge,  which  can  be  killed  by  corrosive  sublimate  in 
extremely  weak  solutions,  such  a  solution  had  been  recommended 
for  the  cure  of  gonorrhceal  conjunctivitis,  but  it  has  not  proven 
successful. 

Whether  the  so-called  prophylactic  instillations  of  a  solution 
of  nitrate  of  silver,  or  of  salicylic  or  carbolic  acid  into  the  con- 
junctival sack  of  new-born  infants  are  of  as  great  a  value  in  pre- 
venting purulent  conjunctivitis,  as  is  at  present  claimed,  time 
will  show. 
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Acute  purulent  conjunctivitis  may  pass  over  into  a  chronic 
form,  or  the  affection  may,  so  to  speak,  be  chronic  from  the  be- 
ginning. In  such  a  c  ase  all  the  symptoms  are  much  milder.  The 
swelling  of  the  eye-lids  and  of  the  ocular  conjunctiva  is  but  little 
marked,  yet  the  fornix  is  much  swollen,  its  surface  is  velvet- 
like from  the  swelling  of  the  papillae,  and  the  discharge  is  a 
thin,  fluid  pus. 

The  treatment  is,  in  the  main,  the  same  as  in  the  acute  form 
of  the  disease.  Sometimes  during  the  course  of  a  chronic  puru- 
lent conjunct 'n  it  is  the  appearance  of  granules  is  observed. 
I  then  prefer  to  treat  it  with  the  sulphate  of  copper  in  substance. 
In  the  chronic  form  of  the  disease  the  cornea  is  less  apt  to  become 
secondarily  affected. 

Croujxxis  or  membranous  con/unctivitis  is  as  well  marked  and 
distinct  a  form  of  inflammation  as  is  the  similar  affection  of  the 
mucous  membrane  of  the  larynx.  Its  characteristic  feature  is 
the  formation  of  a  grayish  white  membrane  on  the  surface  of  the 
conjunctiva,  combined  with  slight  swelling  of  the  eye-lids  and  a 
scant  mucus  or  mueo-purulcnt  discharge.  This  croupous  mem- 
brane may  involve  a  part  only,  or  it  may  cover  the  whole  area 
of  the  palpebral  conjunctiva.  It  is,  however,  never  observed  to 
form  on  the  ocular  conjunctiva.  Small  patches  of  such  a  mem- 
brane are  often  seen  accompanying  purulent  conjunctivitis. 

At  first  the  croupous  membrane  adheres  rather  firmly  to  the 
conjunctiva,  and  can  be  removed  with  difficulty.  When  the 
affection  has  lasted  a  tew  days,  however,  it  may  be  easily  re- 
moved by  rolling  it  up  with  a  sponge  or  linen  rag,  but  only  to 
be  rapidly  reformed.  The  conjunctiva  beneath  it  is  very  succu- 
lent, its  papilla3  are  enlarged,  and  it  has  a  bluish-red  tint.  The 
removal  of  the  croupous  membrane  often  causes  a  slight  bleed- 
ing.   As  the  affetion  progresses  the  papillary  swelling  increases. 

The  cornea  during  a  croupous  conjunctivitis  is  but  rarely 
affected,  although  it  may  be  part  ially  or  totally  destroyed  by 
ulceration.  Still  the  cases,  in  w  hich  the  croupous  conjunctivitis 
leads  to  serious  results  are  very  rare. 

When  the  croupous  patches  are  small,  continued  ice-water 
applications  and  daily  caustic  treatment  are  indicated,  just  as  in 
a  case  of  purulent  conjunctivitis.    When  the  membranes  cover 
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the  whole  inner  surface  of  one  or  both  eye-lids,  and  can  only 
with  difficulty  be  removed,  it  is  best  to  confine  the  treatment  to 
cold  applications  and  careful  cleansing.  Only,  when  the  mem- 
brane becomes  loose  and  can  easily  be  removed,  is  caustic  treat- 
ment advisable. 

The  conjunctiva  is,  furthermore,  sometimes  the  seat  of  a 
diphtheritic  inflammation.  This  affection  is  less  frequent  in 
America  than  it  is,  for  instance,  in  Germany,  yet  it  is  met  with 
from  time  to  time,  and  in  hospital  practice  it  sometimes  occurs 
epidemically. 

Its  appearance  is  so  characteristic  that  the  physician  who  has 
once  seen  a  ease  of  diphtheritic  conjunctivitis,  can  hardly  con- 
found it  with  anything  else. 

*  In  diphtheritic  conjunctivitis  the  eye-lids  are  swollen,  stiff  and 
very  hard,  so  that  they  can  hardly  be  everted,  or  only  with  the 
greatest  difficulty.  The  pain  is  extreme,  and  is  aggravated  by 
the  slightest  pressure.  While  the  exudation  in  croupous  con- 
junctivitis lies  on  the  surface  of  the  conjunctiva,  in  diphtheritic 
conjunctivitis  it  fills  also  the  whole  tissue  of  the  conjunctiva. 
The  latter,  therefore,  although  greatly  swollen,  is  whitish  in 
color  and  anaemic  from  the  pressure  of  the  exudition  on  the 
blood-vessels ;  moreover,  the  diphtheritic  membrane  cannot  be 
removed.  The  ocular  conjunctiva  is  greatly  swollen  and  the 
secretion  is  watery  and  small  in  quantity.  An  attack  of  diphthe- 
ritic conjunctivitis  is  usually  attended  with  high  fever. 

During  this  affection  the  cornea  very  rarely  remains  intact, 
and  oftener  is  totally  destroyed.  The  eye-lids  also  may  suffer 
extensively,  or  may  even  slough  off  altogether. 

After  the  active  stage  of  the  disease  is  past,  the  exudation  is 
slowly  dissolved,  leaving  an  ulcerated  conjunctiva  in  a  state  of 
purulent  inflammation.  This  ulceration  may  heal  without  caus- 
ing any  deformity,  or  it  may  leave  a  considerable  amount  of 
scar-tissue  behind. 

Diphtheritic  conjunctivitis  is  mostly  found  to  be  from  the 
start,  and  to  remain  during  its  course  a  localized  affection  ;  a 
fact  which  has  an  important  bearing  upon  the  question  of  diphthe- 
ria in  general.  It  sometimes  extends  from  a  diphtheritic  process 
in  the  throat  and  nose,  but  this  is  very  rare. 
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Diphtheritic  exudation  may  also  appear  in  small  patches  on 
the  conjunctiva,  and  this  is  more  frequently  the  case  during  the 
course  of  a  purulent  conjunctivitis. 

The  t  reatment  consists  simply  in  continued  ice  applications, 
until  the  exudation  begins  to  dissolve;  afterwards  caustic  treat- 
ment as  in  purulent  conjunctivitis  is  indicated.  Any  corneal 
affection  must,  of  course,  be  especially  cared  for. 

Trachoma,  granular  conjunct/ 'wit > *,  granulated  eye-Uds,  is  that 
form  of  inflammation  of  the  conjunctiva  in  which  in  addition  to 
swelling  of  the  eye-lids,  oedema  and  swelling  of  the  papillae  of  the 
conjunctiva,  and  an  abnormal  secretion,  there  is  also  a  formation 
of  granules.  These  latter  are  round,  grayish,  translucent,  sago- 
like  bodies,  slightly  elevated  above  the  surrounding  conjunctival 
surface,  but  embedded  in  the  conjunctival  tissue.  They  are  aggre- 
gations of  lymphoid  cells  and  resemble  the  lymph-follicles  of  the 
intestinal  tract.  Their  usual  seat  in  the  beginning  of  the  affec- 
tion is  the  fornix  of  the  conjunctiva,  but  they  may  spread  over 
the  whole  inner  surface  of  the  eye-lids,  and  even  to  the  ocular 
conjunctiva  and  corneo-scleral  margin.  Later  on  these  granules 
undergo  characteristic  changes,  and  give  rise  to  characteristic 
affections  of  the  cornea,  of  the  subconjunctival  tissue,  and  of  the 
eye-lids.  The  presence  of  the  granules  is  the  characteristic  fea- 
ture of  trachoma,  although  they  may  be  partially  hidden,  in  the 
beginning,  by  the  swollen  papillae,  and  thus  may  for  a  time  escape 
detection.  On  the  other  hand  the  characteristic  results  produced 
by  this  form  of  conjunctivitis  in  the  conjunctiva,  cornea  and  eye- 
lids enable  us  to  make  the  correct  diagnosis  of  trachoma  having; 
existed,  even  when  the  granules  have  entirely  disappeared. 

The  granules  are  not  arranged  in  any  regular  way,  but  are 
usually  irregularly  grouped.  They  vary  in  size,  yet  are  always 
larger  than  a  swollen  conjunctival  papilla.  After  having  existed 
for  a  certain  time  the  granules  become  organized,  and  are  trans- 
formed into  connective  tissue,  so  that  in  the  end  their  forn un- 
seat is  marked  by  scars  in  the  con  junctival  tissue. 

During  the  progress  of  the  disease  the  papillae  of  the  con- 
junctiva are  also  swollen,  and  the  subconjunctival  tissue  is  often 
greatly  infiltrated  ;  later  on  this  infiltration  becomes  organized 
and  the  newly  formed  connective  tissue  contracts,  causing  shrink- 
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age  of  the  conjunctival  sack  and  atrophy  of  the  mucous  glands. 
The  tarsal  tissue  undergoes  fatty  degeneration,  and  by  the  con- 
traction of  the  new-formed  scar-tissue  its  curvature  becomes 
gradually  changed.  Thus  the  margins  of  the  eye-lids  are  more 
and  more  turned  inward,  and  the  eye-lashes  begin  to  scratch  the 
cornea  (entropium  \. 

By  t  he  trachoma  of  the  conjunctiva  itself,  and  by  the  ensuing 
entropium  and  trichiasis,  a  constant  irritation  of  the  cornea  is 
kept  up  and  an  inflammatory  reaction  takes  place  in  its  tissue. 
This  latter  may  progress  but  slowly  and  may  lead  only  to  the 
destruction  of  the  superlicial  layers,  or  it  may  progress  rapidly, 
and  lead  to  destructive  ulceration  or  even  to  sloughing  of  the 
cornea. 

In  the  former  case  the  superficial  layers  of  the  cornea  at 
its  upper  part  become  dim  and  infiltrated,  the  epithelial  coat  loses 
its  luster,  small  superficial  ulcerations  may  appear,  and  gradu- 
ally blood-vessels  are  seen  to  grow  into  the  infiltrated  tissue  from 
the  corneo-scleral  margin.  This  condition  is  called  pannus,  and 
may  extend  downwards  over  the  area  of  the  pupil,  and  thus 
render  the  patient  virtually  blind. 

In  the  second  case  we  have  to  deal  with  larger  ulcers,  and  the 
formation  of  abscesses  in  the  corneal  tissue.  These  may  then 
lead  to  perforation  of  the  cornea  with  prolapse  of  the  iris,  and 
subsequently  to  shrinkage  of  the  globe  or  to  the  formation  of  a 
staphyloma. 

Iritis  is  often  observed  m  connection  with  corneal  affections 
dependent  on  trachoma,  and  is  a  very  serious  complication. 

Finally  the  shrinking  of  the  conjunctival  sack  may  attain 
such  a  degree,  as  to  render  it  nearly  impossible  for  the  patient  to 
open  his  eyes.  The  mucous  glands  may  then  become  so  wasted 
as  to  leave  the  conjunctiva  and  cornea  almost  perfectly  dry.  This 
latter  condition  is  called xerophtlml  mm. 

The  symptoms  here  described  are  in  the  main  those  of  the 
chronic  form  of  trachoma,  which  is  the  most  frequent  one. 

In  rarer  cases  Ave  may  have  occasion  to  observe  an  acute 
trachoma,  either  as  a  primary  affection  or  as  an  exacerbation  dur- 
ing the  progress  of  chronic  trachoma. 

Acute  trachoma  causes  great  irritation  of  the  eye,  lachryma- 
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tion  and  swelling  of  the  eye-lids  and  conjunctiva  (the  latter, 
however,  to  a  lesser  degree  than  chronic  trachoma),  and,  of 
course,  the  formation  of  granules.  There  is  a  little  watery 
discharge,  or  perhaps  no  discharge  to  speak  of.  If  the  acute 
trachoma  appears  during  the  progress  of  the  chronic  disease,  its 
symptoms  are,  of  course,  more  or  less  modified  by  the  pre-exist- 
ing condition.  The  intercurrent  acute  attacks  are,  moreover,  very 
apt  to  affect  the  cornea.  Acute  trachoma  may  end  in  recovery 
or  it  may  go  over  into  the  chronic  form. 

In  the  acute,  as  well  as  in  the  chronic  type  of  trachoma,  the 
subjective  symptoms  are  chiefly  the  feeling  as  of  dust  or  sand  in 
the  conjunctival  sack,  and  of  heat  in  the  eye-lids.  These  symp- 
toms are  particularly  noticeable  in  the  morning.  The  discharge 
sometimes  glues  the  eye-lashes  together,  but  not  always.  The 
eyes  refuse  all  application  to  close  work. 

Trachoma  but  rarely  occurs  in  one  eye  only.  It  usually  affects 
both  eyes  from  the  beginning,  or  one  soon  after  the  other.  In 
chronic  trac  homa  the  subjective  symptoms  may  for  a  long  time 
be  very  mild,  so  that  the  patient  is  not  even  aware  of  his  dis- 
ease, until,  perhaps,  the  eyes  begin  to  tire  when  used  at  night, 
or  to  feel  uncomfortable  in  the  morning,  or  until  an  intercurrent 
acute  attac  k  brings  him  to  the  physician. 

The  a  flection  is  a  very  tedious  one,  and  even  with  the  best 
treatment  and  care,  it  will  take  many  months  to  cure  it ;  in  some 
cases  no  cure  seems  possible.  Frequently  wThen  we  think  we 
have  won  the  battle  a  relapse  occurs,  which  may  cause  the  patient 
to  lose  confidence  in  the  physician,  and  possibly  drive  him  into 
the  hands  of  quacks,  until,  perhaps,  blinded  altogether,  he  re- 
turns begging  for  the  help  which  it  is  no  longer  possible  to  give. 

Trachoma  is  one  of  the  most  frequent  of  eye-diseases,  and, 
although  oftener  observed  among  the  poor,  it  is  found  in  all 
classes  of  society.  Its  appearance  seems  to  be  dependent  largely 
on  terrestrial  influences,  as  it  is  very  rare  in  higher  altitudes, 
and  very  common  in  low,  moist  regions.  In  Illinois  and  Mis- 
souri and  farther  West,  where  malaria  is  prevalent,  trachoma 
seems  to  be  frequent  also,  and  I  have  even  heard  it  stated  that 
trachoma  is  so  intimately  related  to  malaria  that  it  will  yield  to 
anti-malarial  treatment  to  the  exclusion  of  local  applications.  It 
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is  almost  needless  to  say  that  the  latter  idea  is  an  erroneous  one, 
although  the  conditions  which  favor  malarial  diseases  are  very 
much  the  same  as  those  which  tavorthe  appearance  of  trachoma. 
Although  anti-malarial  treatment  has  no  direct  value  in  the 
tre  atment  of  trachoma,  still  the  general  debility,  caused  by  mala- 
rial fever,  may,  like;  any  other  constitutional  affection,  render 
the  system  less  able  to  resist  disease,  and  for  this  reason  only,  an 
anti-malarial  treatment  may  have  a  place  in  the  treatment  of 
trachoma. 

The  frequency  of  trachoma,  and  the  difficulty  of  curing  it, 
has  for  many  years  led  to  all  sorts  of  trials  in  search  of  an  ideal 
remedy.  Thus  far  such  researches  have  been  but  little  success 
ful,  and  therefore  quackery  has  always  had  a  fruitful  field  in- 
trachoma. 

In  the  acute  inflammatory  stage  it  is  best  to  simply  apply 
continued  cold,  and  only  when  the  patient  cannot  bear  cold,  to 
try  warm  applications.  If  the  cornea  is  affected,  we  instill  sul- 
phate of  atropia.  As  soon  as  the  acute  stage  is  past,  stimulant 
treatment  of  the  conjunctiva  should  be  resorted  to.  The  remedy 
most  to  be  depended  on  in  trachoma  is  most  decidedly  the  sul- 
phate of  copper  in  substance,  used  in  the  way  already  described. 
Nitrate  of  silver,  yellow  oxide  of  mercury,  acetate  of  lead,  and 
whatever  else  has  been  and  is  used,  do  not  yield  as  a  rule  the 
comparatively  good  and  quick  results  attainable  by  the  judicious 
use  of  sulphate  of  copper.  Besides  applying  the  copper  once  in 
twenty-four  hours,  which  must  always  be  done  by  the  surgeon 
himself,  the  patient  may  be  directed  to  bathe  his  eyes  two  or 
three  times  a  day  with  cold  water,  or  to  use  an  eye-douche  as 
often.  Affections  of  the  cornea  are,  as  a  rule,  no  contra-indica- 
tion  to  the  use  of  the  copper,  unless,  indeed,  they  are  attended 
with  very  great  irritation.  As  the  continual  discharge  from  the 
eyes  soon  gives  rise  to  erosions  of  the  skin  of  the  lower  lids  and 
the  outer  angles  of  the  palpebral  fissure,  it  is  well  to  advise  the 
patient  to  protect  the  lid-margins  by  the  application  of  fresh  lard, 
or  better,  of  vaseline  before  retiring. 

This  treatment  may  be  kept  up  unchanged  for  a  very  long 
period,  and  the  copper  does  not  seem  to  lose  its  effect  by  contin- 
ued use. 
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If  the  palpebral  fissure  has  become  contracted  so  as  to  interfere 
With  the   raising  of  the  upper   eye-lid,    canthotomy  is  very 

"*  When  the  granules  have  disappeared  under  this  treatment,  a* 
thev  will  in  comparatively  recent  cases  in  from  2  to  b  months,, 
the  patient  should  be  treated  from  time  to  time  for  some  months 
longer  to  assure  against  a  relapse.  Besides  this  he  should 
use  an  astringent  solution  hiinselt. 

Excision  of  the  granules,  their  destruction  by  actual  or  gal- 
vanic cautery,  etc.,  have  never  given  me  the  satisfaction  which 
in  most  cases  I  have  derived  from  the  careful  use  of  the  sulphate 

of  copper.  „ 

In  some  cases,  as  has  been  stated,  no  remedy  seems  to  be  ot  any 
lasting  value,  the  eves  alternately  improving  and  getting  worse, 
even  while  under  treatment.    In  these  cases,  especially  when 
there  is  considerable  pannus,  the  inoculation  of  pus  from  an 
eye  suffering  from  purulent  conjunctivitis  has  formerly  been 
practiced,  and  sometimes  with  apparently  great  success.  At 
ether  times,  however,  the  result  has  been  a  very  disastrous  one, 
as  the  exes  have  been  destroyed.    Very  recently  von  Weaker  has 
introduced  a  new  agent  for  producing  purulent  conjunctivitis  in 
such  trachomatous  eyes,  which  appears  to  be  sometimes  successful. 
The  artificial  discas c  is  brought  about  by  bathing  the  eyes  hi  a  2  to 
5  per  cent  infusion  of  the  shelled  and  crushed  seeds  of  abrmprd- 
catorius,  a  leguminous  plant  growing  in  the  tropics.    The  in- 
flammation which  is  set  up  by  these  infusions  is,  however,  often 
very  violent,  and  cases  have  recently  been  reported  which  show 
that  their  indiscriminate  employment  may  be  followed  by  dis- 
astrous consequences. 

The  treatment  of  the  corneal  affections  dependent  on  trach- 
oma will  be  spoken  of  in  Chapter  VIII. 

The  operative  treatment  of  the  affections  of  the  eye-Ms 
caused  by  the  same  disease  has  already  been  detailed  in  Chapter 

HI- 

Another  form  of  inflammation  to  which  the  conjunctiva  is 
subject,  especially  in  childhood,  is  the  pUydxmdar  (so-called 
stmm&w)  coryvvwtiwitis.  It  affects  primarily  the  ocular  con- 
junctiva, and  especially  the  liinbus  conjunctiva?.    On  the  in- 
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jectcd  and  infiltrated  conjunctiva  a  small  papula  or  vesicle  is 
formed,  or  sometimes  several  at  the  same  time.  This  vesicle 
contains  in  most  cases  only  a  serous  fluid  and  a  few  round  cells, 
in  others  it  is  filled  with  pus  (pustular  conjunctivitis).  The 
inflammation  may  remain  confined  to  the  neighborhood  of  the 
vesicle  or  it  may  spread  over  the  entire  ocular  conjunctiva,  and 
later  on  even  to  the  conjunctiva  of  the  eye-lids.  Frequently 
we  find  the  same  formation  of  vesicles  also  on  the  cornea  (phlyc- 
tenular keratitis).  By  and  by  the  vesicle  bursts,  its  contents 
escape,  and  a  small  ulcer  remains  in  its  place.  The  ulcer  may 
now  gradually  heal,  or  the  morbid  process  may  be  confined  by 
the  successive  appearance  of  new  vesicles. 

In  some  cases  the  general  irritation  is  but  slight ;  in  many 
cases,  however,  it  is  very  great.  The  eye-lids  are  {edematous 
and  hot ;  there  is  continued  lachrymation,  and  such  a  dread  of 
light  that  a  child  suffering  from  this  affection  will  not  only  hide 
his  face  in  the  day  time,  whenever  this  is  possible,  but  even  bury 
it  deeply  in  the  pillow  at  night. 

As  a  consequence  of  this  habit  the  skin  becomes  irritated, 
and  in  warm  weather  the  whole  face  may  present  a  continuous 
surface  in  a  state  of  eczematous  inflammation. 

The  disease  belongs  essentially  to  childhood,  and  is  but  sel- 
dom seen  in  the  adult.  The  severer  cases,  and  especially  such 
as  show  a  tendency  to  frequent  relapses,  are  generally  accom- 
panied by  marked  signs  of  scrophulosis.  Phlyctenular  conjunc- 
tivitis is  not,  like  the  other  forms  of  conjunctivitis,  a  contagious 
a  flection.  It  leads  but  seldom  to  serious  consequences,  and  may 
even  get  well  without  medical  interference.  Yet,  as  the  primary 
cause  is  not  easily  removed,  relapses  are  frequent,  or  are  even 
the  rule. 

Besides  the  general  treatment,  which  is  directed  against  the 
constitutional  disorder,  this  affection  calls  for  vigorous  local 
treatment.  This  consists  in  cold  applications  and  in  the  daily 
inspergation  of  calomel  or  iodoform,  or  the  use  of  an  ointment 
containing  from  1  to  4  per  cent  of  yellow  oxide  of  mercury. 
When  there  is  a  great  deal  of  photophobia  and  spasm  of  the  eye- 
lids, it  is  well  to  open  the  eyes  forcibly  and  hold  them  open  for 
some  time.    Another  old  and  reliable  method  is  by  dipping  the 
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1 1     I       T^a  sainoe&a  of  the  treatment  will 
child's  lace  into  cold  water.    Die  success  01 

beespecially  promoted  by  giving  the  little  pataente  plenty  o 
fresh  air  and  by  forcing  them  to  bear  moderate  hght.  To  l  and 
;  u  'h  eves,  or  to  allow  the  children  to  exclude  the  light  rom 
Zu  a  d  es peeiallv  to  sleep  on  their  faces,  is  the  worst  thing 
SKtSJ  SyomethnePs  the  photophobia  ^  cea.  wheii 
^  pupi]  is  well  dilated  by  sulphate  of  atropia.  I  he  « 
of  course,  be  used  whenever  the  cornea  is  implicated  in  the 


Meo^^ivalecchyrrwsis  is  frequently  observed  a,  a  result 
of  contusions  ;  also  after  a  lit  of  violent  coughing,  asm  whoop- 
■ieo^h  etc.  It  is  harmless,  and  calls  for  no  treatment;  in 
S  lament  is  wholly  unavailing  to  hasten  the  ^sorption  of 
the  exixavasated blood,  which  will  disappear  ot  itself  in  horn 
two  to  four  weeks,  ac  cording  to  circumstances. 

Among  the  wwnds  and  injuria  of  the  conjunctiva  none  aie 
of  great  importance,  or  require  special  treatment  except  burns 
Burns  with  gun-powder,  if  they  concern  the  conjunctiva  only, 
are  usually  of  little  importance.  Yet  if  a  great  many  grams  of 
powder  are  embedded  in  the  conjunctiva,  it  is  best  to  remove  them 
by  cutting  them  out,  by  lifting  up  a  minute  told  of  conjunctiva 
with  line  forceps  and  snipping  it  off  with  scissors. 

Burns  In'  acids  or  alkalies,  especially  by  lime  or  by  melted 
metals  and  glass,  may  give  rise  to  the  most  disagreeable  affec- 
tions, through  the  destruction  of  the  tissues.  Lime  even  infil- 
trates the  tissues  to  a  considerable  depth,  and  thus  sticks  fast  to 
them  If  an  eye  burnt  with  lime  is  seen  immediately,  a  careful 
washing  out  of  the  conjunctival  sack  with  acidulated  water  (vin- 
egar will  do)  may  in  some  measure  limit  the  destructive  aetion, 
but  unfortunately  we  seldom  see  such  cases  early  enough  to  do 

much  in  this  way. 

In  all  cases  of  burns  of  the  conjunctiva  the  first  thing  to  be 
done  is  to  cleanse  the  conjunctival  sack  carefully  of  all  foreign 
substances  which  can  be  easily  removed.  This  done,  atropine 
should  at  once  be  instilled  and,  ice  applications  be  made. 

If  the  destruction  extends  to  the  subepithelial  tissue  of  the 
ocular  and  palpebral  conjunctiva,  and  perhaps  to  the  cornea, 
the  ulcerated  surfaces,  lying  continually  closely  applied  to  each 
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other,  may  grow  together,  thus  forming  a  ^nJA.pharon.  (See 
ngure  31).    In  mild  cases  we  may  sometimes  succeed  in  pre- 
venting its  formation  by  keeping  the  eye-lid  everted  as  much  as 
possible,  but  as  a  rule  symblepharon  will  occur  in  spite  of  all 
our  efforts.    Instillations  of  oil  into  the  conjunctival  sack  are 
usually  resorted  to,  but  are  of  little  value.    I  have  seen  better 
results  in  two  cases  where  the  melted  metal  could  not  at  once  be 
removed  from  the  lower  conjunctival  sack,  and  where  by  its 
presence  it  subsequently  successfully  opposed  the  formation  of  a 
symblepharon.    I  am  therefore  inclined  to  think,  that  where  the 
burn  of  the  conjunctiva  is  caused  by  melted  metal,  which  is  un- 
lmtating  in  its  nature,  and  is  visually  flattened  out  smoothly,  its 
presence  in  the  conjunctival  sack  might  be  allowed  for  some 
time  under  careful  watching.    We  must,  of  course,  be  on  our 


Fio.  31.  A.  Symblepharon.-The  lower  eye-lid  is  firmly  adherent  to  the  eye-ball. 

guard  against  possible  danger  to  the  cornea,  which,  however,  is 
not  very  likely  to  result  from  the  presence  of  a  smooth,  indif- 
ferent foreign  body  lying  in  the  lower  cul-de-sac. 

When  the  palpebral  and  ocular  conjunctiva  near  the  corneo- 
scleral margin,  or  the  palpebral  conjunctiva  and  the  cornea 
are  grown  together  in  the  shape  of  a  bridge,  the  condition  is 
called  symblepharon  anterius.  When  the  union  has  taken  place 
farther  back  in  the  conjunctival  sack  and  reaches  to  the  very 
fornix  of  the  conjunctiva,  it  is  called  a  symblepharon  posterius. 
It  is  clear  that  any  such  attachment  between  the  eye-lid  and 
eye-ball  must  impede  the  movements  of  the  latter.  When  the 
whole,  or  at  least  the  largest  part  of  the  conjunctival  sack  is 
thus  obliterated  by  the  union  of  the  palpebral  with  the  ocular 
conjunctiva,  and,  perhaps,  the  cornea,  we  speak  of  cmchyloU* 
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pharon.  In  this  condition  the  movements  of  the  eye-ball  are,  of 
course,  almost  totally  abolished  ;  the  eye  also  is  generally  so  far 
damaged,  as  to  be  worthless  as  an  organ  of  vision. 

In  symblepharon  anterius,  in  which  the  fornix  is  not  involved 
and  in  which  the  adhesion  forms  a  bridge-like  band,  connecting 
the  eye-ball  with  the  eye-lid,  the  simple  division  of  this  bridge 
is  generally  sufficient;  but  in  cases  of  more  extensive  symble- 
phara  division  of  the  bands  is  unavailing,  unless  some  means  can 
be  devised  to  fill  the  gap  resulting  from  the  destruction  of  the 
ocular  or  palpebral  conjunctiva.  This  may  be  effected  by 
covering  the  ocular  wound-surface  by  conjunctival  flaps  from 
the  same  eye,  by  transplantation  of  flaps  from  other  (even 
rabbits)  eyes,  or  by  covering  the  defect  on  the  inner 
surface  of  the  eye-lid  by  a  cutaneous  flap  tilted  over  the 
lid-margin  or  even  drawn  through  a  cut  through  the  lid  and 
fastened  to  the  inside. 


Fig.  32.   P.  Pterygium  internum. 


In  cases  of  symblepharon  of  the  lower  eye-lid  it  has  also  been 
recommended  to  keep  the  eye-lid  permanently  everted  after  the 
dissection,  until  the  wounds  are  healed  by  means  of  a  needle  run 
through  a  fold  of  skin. 

The  conjunctiva,  especially  the  ocular  conjunctiva,  is  some- 
times the  seat  of  newformations,  which  may  be  either  benign  or 
malignant. 

J^'nguecula,  a  small  yellowish  elevation  near  the  cornea-scleral 
margin  on  the  medial  or  lateral  side  of  the  cornea  and  in  the  line 
of  the  palpebral  fissure,  is  perfectly  harmless.  Its  name  would 
imply  that  it  is  of  a  fatty  nature,  which,  however,  is  not  the 
case.  It  is  simply  condensed  subconjunctival  tissue  and  its  for- 
mation probably  due  to  the  movements  of  the  eye-lids.  If  it 
tends  to  become  irritated  and  thus 'gives  rise  to  annoyance,  besides 
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being  in  some  measure  disfiguring,  it  may  be  removed  by  a  clip 
of  the  scissors. 

Pinguecula  lias  been  accused  also  of  being  the  starting  point 
of  the  development  of  pterygium.    (See  figure  32). 

This  growth  consists  of  a  triangular  fold  of  the  conjunctiva, 
widest  near  one  angle  of  the  palpebral  fissure  or  the  fornix  and  more 
or  less  pointed  towards  its  insertion  on  the  eorneo-scleral  margin  or 
on  the  cornea.  It  is  oftenest  found  on  the  nasal  side  more  rarely 
on  the  temporal  side  of  the  eye-ball,  occasionally  in  the  direction 
of  one  of  the  other  recti  muscles.  It  may  for  a  long  time  re- 
main stationary;  when  inflamed,  however,  it  is  apt  to  grow 
farther  tow  aids  the  centre  of  the  cornea,  and  thus  may  in  time 
interfere  with  vision.  It  is  frequently  a  cause  of  chronic  con- 
junctivitis. 

With  regard  to  the  etiology  of  pterygium,  it  seems  to  be,  as 
a  rule,  the  result  of  a  marginal  ulcer  of  the  cornea,  to  which  an 


Fig.  33.   Shows  the  incision  in  Knapp's  method  of  transplanting  pterygium  into  the 
fornix  of  the  conjunctiva. 

overlapping  fold  of  the  nearest  part  of  the  ocular  conjunctiva 
has  become  adherent.  We  find,  therefore,  in  transverse  sections 
a  layer  of  conjunctival  epithelium,  incarcerated  between  it  and 
the  cornea  or  sclerotic,  undergoing  retrogressive  metamorphosis. 
In  a  case,  which  I  saw  in  the  practice  of  my  friend  Dr.  J.  Green, 
this  colloid  metamorphosis  of  the  incarcerated  epithelial  cells  had 
caused  the  formation  of  a  cyst  under  the  pterygium,  which  on 
being  punctured  discharged  a  small  amount  of  a  viscid,  colloid 
material. 

Pterygium  should  be  removed  as  soon  as  it  begins  to  encroach 
on  the  cornea  or  causes  continued  irritation.  When  the  ptery- 
gium is  small,  this  is  best  done  by  the  excision  of  a  rhomboid 
piece  with  subsequent  union  of  the  wound-lips  by  a  suture. 
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When  it  is  largo,  it  should  first  be  dissected  off  the  cornea  and 
sclerotic,  and  then  by  alongitudal  cut  be  divided  into  an  upper 
and  a  lower  half  (Knapp)  one  of  which  is  to  be  stitched  into  the 
lower  and  the  other  in  the  upper  fornix.  (See  figure  33.)  Al- 
though this  method  is  good  and  insures  against  a  relapse,  I  find 
another  method  simpler  and  just  as  reliable;  it  consists  in  first 
dissecting  up  the  pterygium,  then  undermining  the  tissue  at  its 
base  and  lastly  doubling  the  pterygium  on  itself  and  stitching  the 
two  raw  surfaces  together  by  a,  single  suture  carried  through  the 
apex  of  the  pterygium  and  the  conjunctiva  (Galezowsky).  The 
elevation  which  is  at  first  caused  by  this  operation,  gradually 
disappears. 


Fig.  34.  Meridional  section  through  the  anterior  third  of  an  eye-ball  affected  by 
epithelioma  of  the  conjunctiva.  E.  Epithelioma.  C.  Cornea,  S.  Sclerotic. 
I.  Iris.   CB.  Ciliary  body. 

Cysts,  fatty  tumors  and  granulomata  (polypi)  are  sometimes 
found  in  the  conjunctiva  sack  and  are  to  be  simply  excised.  If 
the  wound  is  large  its  lips  may  be  stitched  together. 

Epithelioma  (See  figure  34),  melanosarcoma  and  leukosarcoma 
of  the  ocular  conjunctiva  are  not  very  rare.  They  always  start 
near  the  corneo-scleral  margin,  and  when  seen  early  should  be 
carefully  removed.  These  tumors  later  on  extend  to  the  cornea, 
yet  before  entering  its  tissue  they  spread  between  its  epithelium 
and  Bowman's  layer,  so  that  even  then,  if  they  have  not  extended 
too  far,  there  is  yet  a  chance  for  a  successful  removal.  Later 
on  the  eye-ball  must  be  removed  altogether. 


CHAPTER  VIII. 


DISEASES  OF  THE  CORNEA. 

Phlyctaenular  Keratitis.— Parenchymatous  Keratitis.— Syphilitic  Kerati- 
tis.—Abscess  of  the  Cornea.— Hypopyum.— Ulcers  op  the  Cornea.— Malarial, 
Keratitis.— N euro-paralytic  Keratitis.— Scars  in  the  Cornea.— Tatooing.— 
Arcus  Senilis.— Staphyloma  of  the  Cornea.— Conical  Cornea.— Injuries, 
Burns.— Neoplasms. 

All  forms  of  inflammation  of  the  cornea,  keratitis,  cause  a 
transient  or  lasting  dimness  of  a  part  or  the  whole  area  of  the 
corneal  tissue.  This  dimness  may  lie  deeply  or  superficially,  or 
it  may  involve  the  whole  thickness  of  the  cornea.  Keratitis  is 
always  accompanied  by  a  symptomatic  conjunctivitis,  and  is'fre- 
quently  complicated  by  iritis.  It  is  often  followed  by  the  new- 
formation  of  blood-vessels  within  the  corneal  tissue,  which  spring 
from  the  terminal  loops,  at  the  corneo-scleral  margin,  (see  Chap- 
ter I).  These  blood-vessels  may  disappear  again,  or  they  may 
remain  persistent.  Keratitis  mostly  attacks  but  one  eye,  al- 
though, some  forms  nearly  always  affect  both  eyes. 

In  every  case  of  keratitis  atropine  should  at  once  be  instilled 
to  guard  against  the  accidents  which  may  result  from  an  inter- 
current iritis.  This  treatment  should  be  persisted  in,  until  the 
pupil  is  dilated  as  widely  as  possible.  Sulphate  of  eserine,  a 
myotic  drug  which  has  of  late  been  highly  recommended  in 
some  corneal  troubles,  is  according  to  my  experience  of  no  greater 
usefulness  in  these  affections  than  the  sulphate  of  atropia,  and 
has  besides  the  very  grave  disadvantage  of  specially  disposing 
to  the  development  of  iritis. 

Its  greatest  usefulness  with,  perhaps,  some  advantage  over 
atropine,  I  have  noticed  in  eases  of  abscess  of  the  cornea. 

Phlyctaenulu  r  keratitis  is  essentially  the  same  affection,  as 
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phlyctenule  conjunctivitis,  and  as  has  boon  stated  undei  t  hat 
KSl  the  one  is  vow  often  seen,  associated  mtfa  the  other.  The 
treatment  is  exactly  the  same,  and  need  not  be  again  molted  on. 
The  affection  often  leaves  no  trace  behind,  but  m  other  eases  a 
Bitot  superficial  scar  is  formed,  which  appears  as  a  small  gray 
spot  (macula).  In  other  cases  in  which  a  leash  of  blood-vos.e  s 
extends  from  the  periphery  towards  the  seat  of  the  phlyctaenula 
(fascicular  keratitis),  these  may  remain  for  some  time  after  the 
healing  of  the  phlvctaenula.  They  usually  disappear  later  on, 
but  often  leave  a  dimness  of  the  cornea  in  their  place. 

Parmeh^matom  keratitis  consists  of  an  infiltration  ot  the 
corneal  tissue  proper.  After  the  eye  has  been  in  an  irritated  con- 
dition for  some  time,  a  gray  spot  begins  to  show  at  the  periphery 
of  the  cornea,  which  very  soon  grows  and  slowly  spreads  over 
the  whole  cornea.  While  this  infiltration  concerns  usually  the 
middle  layers  of  the  corneal  tissue,  the  epithelium  is  also  im- 
plicated and  loses  its  lustre,  and  it  appears  rough  or  steamy 

Sometimes  the  infiltration  is  first  seen  in  the  center  of  the 
cornea,  and  may  extend,  leaving  a  small  band  of  corneal  tissue 
at  the  periphery  perfectly  clear.  The  spreading  of  the  inflam- 
mation over  the  cornea  usually  takes  several  weeks,  but  it  may 
even  take  months.  Soon  after  or,  perhaps,  even  before  the  pro- 
gress of  the  infiltration  has  ceased,  blood-vessels  are  seen  to  grow 
from  the  periphery  into  the  cornea.  Sometimes  but  a  single 
large  vessel  is  seen;  in  other  cases  the  vascularity  and  dimness 
of  the  corneal  tissue  are  such,  as  to  make  it  appear  almost  like 
raw  flesh.  In  most  cases  of  parenchymatous  keratitis  the  iris 
does  not  become  affected,  yet  there  are  many  exceptions  to  this 
rule. 

Sometimes  the  patients  suffering  from  parenchymatous  kera- 
titis complain  of  no  subjective  symptoms,  beyond  the  loss  of 
vision;  more  frequently,  however,  there  is  great  photophobia, 
lachrymation,  and  pain. 

By  and  by  the  corneal  tissue  begins  to  clear  up  from  the 
periphery  toward  the  center  and  the  infiltration  may  be  absorbed 
so  perfectly  that  no  trace  remains.  The  blood-vessels  then  be- 
come atrophied  and  disappear  with  the  dimness  of  the  corneal 
tissue.    In  other  cases  part  of  the  infiltration  may  lead  to  the 
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formation  of  scar-tissue,  and  then  one  or  more  translucent,  gray- 
Mi  spots  may  remain  in  the  otherwise  transparent  cornea.  Even 
these  spots  may  afterwards  shrink  and  partially  disappear.  If 
they  lie  just  in  front  of  the  pupil  or  just  below  it,  they  will 
materially  interfere  with  vision. 

Parenchymatous  keratitis  is  always  slow  in  its  course,  al- 
though the  time  over  which  it  extends  may  be  shortened  by  in- 
telligent treatment.  If  the  cases  come  under  treatment  at  the 
beginning,  from  2  to  3  months  are  usually  required  tor  the  dis- 
ease to  run  its  course,  but  a  much  longer  time  may  be  consumed 
in  old  eases. 

The  English  writers,  influenced  by  Hutchinson's  statements, 
call  this  form  of  keratitis  syphilitic  keratitis.  No  doubt  it  is 
often  the  case  that  patients  suffering  from  parenchymatous  kera- 
titis exhibit  signs  of  inherited  syphilis,  yet  the  affection  is  also 
seen  m  patients  who  show  absolutely  no  such  specific  taint. 
They  suffer,  however,  nearly  always  from  a  noticeably  weak  or 
anaemic  condition  of  the  whole  system,  although  marked  signs 
even  of  that  may  be  wanting.  The  affection  is  most  frequent  in 
childhood,  and  is  but  seldom  seen  in  the  adult.  It  appears  as  a 
rule  in  both  eyes,  in  one  a  little  later  than  in  the  other,  and  occa- 
sionally recurs. 

The  prognosis  with  regard  to  the  absorption  of  the  infiltra- 
tion seems  the  better,  the  greater  the  vascularisation  of  the  cor- 
nea. Our  treatment,  therefore,  consists  chiefly  in  the  use  of 
such  remedies,  as  tend  to  stimulate  the  newformation  of  blood- 
vessels in  the  corneal  tissue.  This  is  most  effectively  done  by 
the  application  of  moist  heat.  Warm  bathing,  therefore,  3  or 
4  times  a  day  for  an  hour  ought  to  be  ordered.  Furthermore, 
an  ointment  of  yellow  oxide  of  mercury  (2  to  4  per  cent)  should 
be  daily  applied  to  the  cornea,  and  its  application  be  combined 
with  massage.  Of  late  I  have  used  inspergations  of  iodoform 
and  touching  of  the  cornea  with  copper  in  this  affection,  and 
think  I  can  recommend  them  both.  Calomel  inspergations  may 
also  be  used.  Instillations  of  atropia  arc1,  of  course,  as  neces- 
sary in  this  as  in  all  other  corneal  affections. 

To  this  local  treatment  constitutional  treatment  must  be 
added,  where  it  is  called  for,  and  it  may  be  well  in  all  cases  to 
give  some  tonic  or  iodide  of  potassium. 
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In  some  slow  eases  paracentesis  of  the  cornea  or  iridectomy 
bavebeen  resorted  to  in  orde*  toflfcorten  the  process.  1  have 
not  vet.  seen  a,  ease  in  which  operative  interference  was  necessaiy. 

When  an  infiltration  of  the  eomea  produces  a  Local  necrosis 
md  fOTaef0n  of  pus  within  the  corneal  tissue   we  call  it  an 

abscess  of  the  cornea. 

This  affection  appears  always  in  an  acute  form.  A\  e  see  in 
^  comQa  :l  dim  yellowish  spot,  which  may  be  near  the  surface 
orlie  embedded  in  the  deeper  layers.  It  is  usually  round  or 
semi-lunar,  or  it  may  be  ring-shaped.  Its  outlines  are,  however, 
never  sharply  defined,  as  the  surrounding  tissue  is  also  in  a  state 
of  infiltration.  If  the  affection  progresses  the  nearest  surround- 
ing parte  become  also  necro^  When  such  an  abscess  has  reached 

certain  size,  pus  cells  will  wander  from  it  into  the  anterior 
chamber  and  there  fall  to  the  lowest  point,  and  form  what  IS 
called  hyvopyvm.    In  the  formation  of  this  hypopyum  the  ins 
and  ciliary  body,  which  frequently  become  also  inflamed,  may 
take  a  part.    The  aqueous  humor  becomes  generally  turbid 
The  abscess  may,  furthermore,  increase  so  as  to  break  through 
the  anterior  surface,  and  thus  form  an  ulcer.  Sometimes  it  breaks 
through  into  the  anterior  chamber.    The  pus  may  also  become 
absorbed  with  or  without  the  newformation  of  blood-vessels. 
The  cavity  of  the  abscess  is  then  filled  with  newformed  connec- 
tive tissue  and  a  gray  spot  will  be  left  to  mark  its  former  loca- 
tion.   In  very  rare  cases  the  pus  Is  absorbed  without  leading  to 
the  newformation  of  tissue,  or  at  least  not  enough  to  fill  the  cav- 
ity.   On  the  other  hand  the  abscess  may  cause  perforation  of 
the  whole  thickness  of  the  cornea  and  lead  to  anterior  synechia, 
loss  of  the  crystalline  lens  and  vitreous  body,  staphyloma,  or 

total  loss  of  the  eye. 

Abscess  of  the  cornea  is  a  very  painful  affection,  the  pain 
being  apparently  greatest  at  night  and  keeping  the  patient  from 
sleeping.  There  is  great  irritation,  photophobia  and  lachryma 
tion.  The  disease  appears,  as  a  rule,  in  one  eye  only.  It  is  seen 
more  frequently  in  old  and  debilitated  individuals  than  in  young 
persons,  and  is  frequently  caused  by  slight  injuries  to  the  cor- 
nea, especially  when  there  is  a  pre-existing  affection  of  the  tear- 
passages. 
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The  prognosis  is  always  doubtful,  as  we  cannot  predict  how 
far  the  process  will  extend.    As  a  rule,  however,  its  progress 
stops  when  the  abscess  has  perforated  the  surface.    If  there  is  a 
great  quantity  of  pus  in  the  anterior  chamber,  the  prognosis  is, 
•  of  course,  more  doubtful  than  if  there  is  little  or  none. 

The  treatment  consists  in  hot  moist  applications  to  the  closed 
eye,  as  hot  as  the  patient  can  bear  them.  This  sometimes  relieves 
the  pain  very  rapidly.  Instead  of  the  instillations  of  atropine, 
eserine  has  of  lat  e  been  used  frequent  ly,  but  seems  to  have  only 
a  slight  advantage  over  the  atropine  and  only  in  some  cases.-  If 
the  bowels  are  constipated,  they  ought  to  be  freely  opened. 

If,  under  this  treatment,  the  pain  and  the  process  of  the  affec- 
tion do  not  stop,  and  rupture  or  absorption  do  not  readily  occur, 
I  have  seen  great  and  immediate  benefit,  not  from  opening  the 
anterior  chamber,  as  many  do,  but  from  cutting  simply  through 
the  layers  anteriorly  to  it  into  the  cavity  of  the  abscess  and 
allowing  the  pus  to  escape,  just  as  one  would  open  an  abscess 
elsewhere.  Saemisch/s  method,  which  is  frequently  practiced, 
consists  in  cutting  through  the  whole  thickness  of  the  cornea 
about  in  the  middle  line  of  the  abscess,  and  letting  the  aqueous 
humor  and  pus  escape  through  this.  The  incision  should  begin 
and  end  in  healthy  tissue,  and  it  must  be  reopened  from  day  to 
day  until  the  formation  of  pus  ceases.  This  method  is  very  pain- 
ful, does  not  give  quick  results,  and  in  the  end  the  case  often 
does  no  better  than  it  would  have  done  with  less  interference  ; 
anterior  synechia  moreover  follows  very  frequently.  The  simple 
opening  of  the  abscess  is  more  rational  and  fully  as  effective. 

If  there  is  a  lachrymal  trouble  present  it  must,  of  course,  be 
attended  to. 

Ulcers  of  the  cornea  are  either  caused  by  a  previous  abscess 
in  the  way  just  described,  or  the  infiltration  is  at  first  superficial, 
leading  presently  to  necrosis  of  the  epithelium  and  most  super- 
ficial layers  of  the  cornea. 

Such  ulcers  may  be  caused  by  an  injury,  or  they  may  appear 
without  a  known  cause.  They  may  lie  centrally  or  peripher- 
ally, or  they  may  even  travel  gradually  around  the  whole  cir- 
cumference  of  the  cornea. 

Ulcers,  like  abscesses  of  the  cornea,  cause  a  great  deal  of 
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pain,  as  a  rule,  and  give  rise  to  photophobia  and  Iachrymat ion. 

As  long  as  the  ulcer  (See  figure  85)  is  progressing,  its  walls 
and  fundus,  as  well  as  the  surrounding  parts,  are  grayish  or 
yellow  from  infiltration.  The  pus  cells  may  also  invade 
the  anterior  chamber  and  form  a  hvpopyum.  Iritis  is  also  a 
frequent  complication.  When  the  ulcer  heals,  its  walls  and  fine 
dus  first  become  clear,  and  then,  with  or  without  the  formation 
of  blood-vessels  in  the  cornea  the  process  of  repair  begins.  The 
ulcer  is  gradually  filled  up  with  new-formed  translucent  connec- 
tive tissue,  which  becomes  covered  by  epithelium,  thus  leaving 
behind  it  a  gray  spot.    Often  the  progress  of  the  ulcer  does  not 


Fig.  35.  TJlcer  of  the  Cornea.  The  ground  and  walls  of  the  ulcer  are  infiltrated  with 
round  cells.  The  epithelial  cells  around  the  ulcer  are  proliferating-.  (From  Lec- 
tures on  the  Human  Eye,  by  A.  Alt.  G.  P.  Putnam's  Sons:  1880). 

stop  until  it  has  eaten  through  the  whole  thickness  of  the  cornea 
and  caused  a  perforation.  The  aqueous  humor  then  escapes,  the 
iris  prolapses  into  the  corneal  wound,  and  the  ulcer  may  heal 
with  anterior  synechia.  In  other  cases  these  accidents  may  lead 
to  the  loss  of  the  crystalline  lens,  and  even  of  the  A'itreous  body, 
to  the  formation  of  a  staphyloma,  or  to  total  loss  of  the  eye 
through  shrinkage. 

The  occurrence  of  ulcers  of  the  cornea  is  not  particularly  con- 
fined to  any  period  of  life.  They  frequently  appear,  as  has 
already  been  stated,  during  conjunctival  affections.  Corneal  plyc- 
taenula  and  ulcers  occur  also  in  connection  with  malarial  fever, 
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and  a  particular  form  of  ulcer  has  been  described  as  malarial 
keratitis  by  Kipjp  and  others. 

The  prognosis  depends,  of  course,  on  the  size  and  locality  of 
the  ulcer. 

The  treatment  of  corneal  ulcers,  when  not  too  large,  and 
when  t  here  is  no  h\  pop vum,consists  of  instillations  of  sulphate  of 
atropia  (or  perhaps  sulphate  of  eserine),  hot  bathing,  and  the  ap- 
plication of  a  compressive  bandage.  The  bandage  not  only 
excludes  light,  but  steadies  the  eye-ball,  and  thus  prevents  the 
pain  caused  by  moving  it.  It  is  therefore  important  to  bandage 
both  eves. 

Too  much  care  can  scarcely  be  urged  in  consideration  of  the  use 
of  lotions  and  eye-drops  containing  acetate  of  lead,  a  practice  still 
far  too  common  and  leading  to  most  disastrous  results  through 
the  formation  of  lead-incrustations  in  the  corneal  tissue. 

When  the  healing  does  not  seem  to  progress  favorably, 
the  use  of  an  ointment  containing  yellow  oxide  of  mercury 
or  the  inspergation  of  iodoform  are  indicated.  Some  surgeons 
apply  the  actual  cautery  to  the  ulcer  with  good  success.  When 
these  methods  do  not  bring  about  the  cleansing  of  the  ulcer,  but 
the  infiltration  and  necrosis  continue,  and  hypopyum  is  formed, 
the  operation  introduced  by  Saemisch  is  applicable  and  is  here 
of  greater  ulility  than  in  cases  of  abscess  of  the  cornea.  Care 
must  be  taken  to  begin  and  end  the  cut  in  the  healthy  tissue,  as 
far  as  this  may  yet  be  possible. 

In  other  cases  simple  paracentesis  of  the  cornea  will  be  suf- 
ficient, or  an  iridectomy  may  be  called  for,  as  the  intra-ocular 
pressure  is  sometimes  increased  {secondary  glaucoma). 

In  paralysis  of  the  trigeminus  ulcerations  (sometimes  ab- 
scesses) of  the  cornea  are  often  observed.  These  cases  are  easily 
recognized  from  the  fact  that  the  sensibility  of  the  cornea  is 
greatly  reduced  or  totally  abolished,  Usually  the  secretion  of 
tears  and  of  mucus  is  also  diminished  with  consequent  dryness 
of  the  corneal  epithelium.  The  reduced  sensibility  makes  it  pos- 
sible for  small  foreign  bodies  to  wound  the  cornea  or  even  remain 
in  it,  without  apparently  causing  discomfort.  The  reduced  se- 
cretion of  tears  in  itself  gives  rise  to  superficial  excoriations. 

If  the  paralysis  cannot  be  cured,  the  only  way  to  keep  the 
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cornea  from  inflammation,  is  by  protecting  the  eye  with  a  bandage, 
or  by  shortening  the  palpebral  assure  by  the  operation  of  tarso- 
raphv  (See  Chapter  III.). 

As  has  already  been  stated,  any  process  in  the  cornea  which 
is  attended  with  destruction  of  tissue  and  which  necessitates  re- 
pair by  means  of  newly-formed  connective  tissue,  must  result  in 
fiscw.  Sears  in  contrast  with  the  normal,  transparent  corneal 
tissue,  are  only  translucent,  and  therefore  appear  as  more  or  less 
dense  grayish,  or  even  white  spots  which,  according  to  their 
situation,  may  or  may  not  interfere  with  vision  ;  when  large  and 
centrally  placed  they  may  render  the  eye  partially  or  even  prac- 
tically blind  by  their  density,  or  they  may  give  rise  to  irregular 
astigmatism,  by  altering  the  curvature  of  the  cornea. 


Fig.  36.  A  Healed  Ulcer  of  the  Cornea.  The  loss  of  substance  is  filled  with  newly 
formed  connective  tissue  (scar),  into  which  the  epithelial  layer  dips  in  the  shape 
of  papillae-like  offsets.  (From  Lectures  on  the  Human  Eye,  by  A.  Alt). 

These  scars  (See  figure  36)  may  sometimes  be  influenced  by 
treatment  and  may  clear  up  to  some  degree.  The  use  of  an  oint- 
ment containing  yellow  oxide  of  mercury,  the  instillation  of 
tincture  of  opium  diluted  with  water,  and  spraying  the  eye  with 
solutions  of  sulphate  of  copper  or  of  tannic  acid  ha  ve  been  re- 
commended and  arc  in  some  cases  beneficial. 

In  certain  cases  patients  suffer  from  xfcry  annoying  dazzling 
from  Lightjwhich  is  irregularly  refracted  in  passing  through  such  a 
translucent  sear,  especially  if  it  covers  only  a  part  of  the  pupil- 
lary area.    In  such  cases  it  is  sometimes  advisable  to  tatoo  the 
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scar  with  India  ink  so  as  to  render  it  impermeable  to  light. 
Tatooing  may  also  be  used  for  a  .simple  cosmetic  effect,  when  a 
scar  of  the  cornea  is  very  disfiguring.  (See  figure  37.) 

When  the  scar  lies  in  front  of  the  whole  pupillary  area,  and 
renders  the  patient  virtually  blind,  an  iridectomy  may  often  re- 
store useful  vision.  This  should  be  made  preferably  in  a  place 
where  t  he  upper  eye-lid  is  not  likely  to  cover  it,  but  the  direction 
of  the  iridectomy  is  usually  determined  by  the  position  of  the 
clearest  and  best  part  of  the  remaining  cornea,  and  thus  may 
have  to  be  made  where  the  surgeon  would  least  desire,  were 
he  left  free  in  his  choice.  An  iridectomy  for  this  purpose  should 
be  made  as  small  as  possible,  as  the  patient  will  see  better 
through  a  small  pupil,  which  does  not  allow  many  irregularly  re- 
fracted rays  to  enter  the  eye-ball,  than  through  a  larger  one 
which  admits  them. 


Fig.  37.  Tatooing  Needle. 


The  grayish  zone  seen  in  the  periphery  of  the  cornea,  usually 
in  people  of  an  advanced  age,  is  called  the  arcus  senilis.  It  is 
of  no  importance  and  the  result  of  a  fatty  degeneration  of  the 
corneal  tissue  and  cells. 

As  has  been  before  stated,  an  abscess  and  ulcer  of  the  cornea, 
which  leads  to  perforation,  may  result  in  the  formation  of  a 
staphyloma.  The  staphyloma  consists  in  a  partial  or  total  bulg- 
ing of  the  remains  of  the  cornea  (See  figure  38)  and  the  iris,  which 
in  these  cases  always  adheres  to  it.  If  left  alone,  the  bulging 
process  may  go  on  until  the  eye-lids  can  no  longer  be  closed  over 
the  eye-ball.  Such  eyes  are  seldom  free  from  irritation,  and 
they  are  liable  to  be  attacked  by  various  forms  of  inflammation  ; 
sometimes  a  secondary  glaucoma  results. 

In  the  beginning  of  a  partial  staphyloma  the  use  of  eserine,and 
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frequent  puncturing  of  the  bulging  tissue  may  be  successfully  re- 
sorted to.  The  latter  procedure  causes  more  and  more  sca  r  tissue 
to  be  found,  which  by  its  shrinking  often  brings  about  a  flattening 
of  the  protruding  parts.  Sometimes  an  iridectomy  or  sclerotomy 
lias  proved  successful  in  these  cases,  combined  with  the  applica- 
tion of  a  compressive  bandage.  In  some  cases  when  the  staphy- 
loma is  very  small  it  may  be  best  to  cut  a  part  of  it  away. 

In  total  staphyloma  of  the  cornea  an  abscision  of  the  whole 
cornea  may  be  made,  combined  with  the  removal  of  the  crystal- 
line lens,  if  it  is  still  present.  The  margin  of  the  opening  thus 
left  in  the  slcerotic  will  generally  heal  together,  and  a  good 
stumD  on  which  an  artificial  eye  can  be  worn  is  the  result.  Still, 


Fig.  38.   S.  Total  Staphyloma  of  the  Cornea  after  Ulceration. 

as  such  a  stump  may  become  inflamed,  and  cause  sympathetic  in- 
flammation of  the  good  eye,  it  is  better,  as  a  rule,  to  remove 
every  eye  with  total  staphyloma  of  the  cornea,  whenever  the  case 
cannot  be  kept  under  continued  observation. 

A  great  many  experiments  have  been  made,  having  for  their 
object  the  transplantation  of  a  piece  of  transparent  corneal  tissue 
on  staph ylomatous  eyes.  The  results  have  been  thus  far  discour- 
aging in  the  extreme,  as  the  implanted  cornea,  after  having  re- 
mained c  lear  for  a  short  time,  lias  become  dim,  and  in  the  end 
nothing  has  been  gained. 

Conical  cornea  may  be  a  congenital  affection,  or  may  be  the 


102 


OPHTHALMOLOGY. 


result  of  a  centrally  located  ulcer.  The  production  of  a  retract- 
ing scar  by  caut  erizing  the  cone  at  its  apex,  or  the  excision  of 
the  apex,  has  sometimes  had  a  beneficial  effect  on  the  sight  of 
eyes  so  affected. 

Injuries  to  the  cornea  are  of  frequent  occurence.  Very  fre- 
quently they  are  complicated  by  injuries  to  the  deeper  parts  of 
the  eye-ball.  "When  the  cornea  alone  is  injured  the  conditions 
are  comparatively  simple. 

Injuries  may  be  inflicted  by  blunt  or  by  cutting  instruments, 
by  heat,  or  by  chemicals. 

Abrations  of  the  corneal  epithelium  are  often  seen.  They 
are  painful  and  cause  lachrymation,  especially  when  the  eye- 
ball is  moved.  Instillations  of  atropine  and  cold  or  warm  appli- 
cations with  rest,  which  may  be  brought  about  by  a  compressive 
bandage,  will  allay  the  disagreeable  symptoms,  and  the  defect 
will  generally  be  healed  in  from  one  to  two  days. 

Cuts  that  do  not  penetrate  the  whole  thickness  of  the  cornea 
heal  very  readily. 

"When  the  corneal  tissue  is  perforated  by  the  injuring  body, 
just  as  in  the  case  of  a  perforating  ulcer  or  abscess,  the  aqueous 
humor  will  escape,  and,  as  the  posterior  parts  are  thus  moved 
forward  by  the  intra-ocular  pressure,  the  iris  may  be  caught  be- 
tween the  wound-lips,  or  it  may  even  prolapse  through  them, 
and  be  held  in  that  position.  As  prolapse  of  the  iris  increasi  is 
the  danger  to  the  eye,  and  may  even  be  the  means  of  exciting 
inflammation  of  the  uveal  tract  or  the  formation  of  staphy- 
loma, the  iris  should,  if  possible,  be  set  free.  If  it  is  impossi- 
ble to  cause  its  retraction  by  slightly  rubbing  the  cornea  with  the 
eye-lids,  by  the  instillation  of  the  sulphate  of  atropia  or  of  eser- 
ine,  or  by  instrumental  help,  the  last  resort  is  to  cut  off  the 
protruding  part  and  thus  permit  the  remainder  ot  the  iris  to  re- 
tract within  the  eye.  Bums  of  the  cornea  by  hot  foreign  bodies, 
or  by  chemicals,  especially  lime,  cause  a  more  or  less  superficial 
necrosis  of  the  corneal  tissue  with  subsequent  ulceration.  When 
the  cornea  alone  is  injured  the  treatment  will  be  the  same  as  in 
the  case  of  a  cut  of  the  cornea,  except  when  the  burn  resulted 
from  lime.  In  this  case  every  particle  of  lime  should,  if  possible 
be  removed  and  the  remainder  neutralized  by  acidulated  water 
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(vinegar).  It  sometimes  happens  that  we  and  a  shell  of  lime 
Lying  on  the  cornea  after  all  inflammatory  symptoms  have  passed 
off.   This  oanbe  readily  removed  and  the  patient's  sight  often 

greatly  improved. 

When  the  burning  material  has  at  the  same  time  injured  the 
conjunctiva  there  is  danger  of  the  formation  of  a  gymblepharon, 
which  must,  if  possible,  be  prevented.  This  point  has  already 
received  the  necessary  attention.    (See  Chapter  VIII). 

The  tumors  of  the  cornea  take  their  origin  from  the  adjacent 
conjunctival  tissue,  and  therefore  only  secondarily  invade  the  cor- 
neal tissue.    They  have  been  spoken  of  in  Chapter  VII. 


CHAPTER  IX. 

DISEASES  OF  THE  SCLEROTIC. 
Episcleritis  and  Scleritis.—  Scleral  Staphlyoma.—  Neoplasms.—  Injuries. 

The  sclerotic  proper  is  not  very  apt  to  become  inflamed,  and 
such  inflammatory  symptoms  as  sometimes  occur  in  it  take  their 
origin  probably  in  the  episcleral  tissue. 

Episcleritis  or  scleritis  acuta  is  usually  a  localized  inflamma- 
tion. Near  the  limbus  of  the  cornea  and  beneath  the  highly 
hypersemic  conjunctiva,  a  purple  elevation  is  .seen,  which  is  often 
painful  and  tender  on  pressure.  The  deeper  the  seat  of  the  in- 
flammation the  deeper  is  the  purple  color.  Although  beginning 
as  a  small  localized  tumor,  the  swelling  often  wanders  around 
the  whole  periphery  of  the  cornea.  Episcleritis  may  run  its 
course  without  further  complication,  or  it  may  be  complicated 
with  affections  of  the  cornea,  iris,  choroid  and  even  of  the  retina. 
It  is  a  tedious  disease,  and  often  resists  treatment  for  a  long  period. 
It  is  also  very  apt  to  recur. 

The  reason  for  these  peculiarities  lies  in  the  fact  that  its  oc- 
currence is  generally  due  to  some  general  diathesis,  rheuma- 
tism, gout,  or  syphilis  being  present  in  the  majority  of  cases. 
Another  class  of  cases  occur  in  females  at  the  climacteric  period, 
or  when  suffering  from  some  trouble  of  the  sexual  organs.  Epi- 
scleritis is  also  occasionally  due  to  an  injury,  in  which  case  it 
yields  more  readily  to  treatment  than  when  it  is  of  constitutional 
origin.  The  direct  cause  of  the  non-traumatic  eases  <  >f  episcleritis 
is.  as  Moor  en  states,  probably  a  pathological  condition  of  the  blood- 
vessels brought  about  by  the  diathesis. 

The  treatment  which  appears  to  be  most  successful,  consists 
in  hot  bathing,  instillations  of  atropine  and  the  use  of  an  oint- 
ment of  yellow  oxide  of  mercury,  combined  with  massage.  At 
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the  same  time  it  is  well  to  keep  the  bowels  open.  The  treatment 
of  any  existing  diathesis  must,  of  course,  be  attended  to.  In  a 
few  cases  that  have  come  under  my  observation  at  a  very  early 
stage,  the  use  of  the  muriate  of  pilocarpine,  either  hypodermically 
or  instilled  into  the  eye,  has  been  followed  by  remarkably  rapid 
recovery.  It  has  been  recommended  also  to  cut  through  t  he  swollen 
part  down  to  the  healthy  sclerotic,  or  even  to  scrape  the  whole 
swelling  off  with  a  sharp  curette. 

There  is  a  chronic  form  of  scleritis  conjoined  with  inflamma- 
tion of  the  uveal  tract,  which  is  for  the  most  part  noticed  by  its 
results  only,  namely,  the  formation  of  nschml  staphyloma.  This 
forms  a  bluish  elevation  which  begins  at  one  of  the  weaker  parts 
of  the  sclerotic,  where  it  is  pierced  by  blood-vessels,  and  may 


PiO.  39.  Staphyloma  of  the  Sclerotic  in  the  Ciliary  Region.  The  atrophied  ciliary  body 
adheres  to  the  sclerotic.   (From  Lectures  on  the  Human  Eye,  by  A.  Alt.) 

gradually  grow  to  a  considerable  size.  (See  figure  39).  ^  The 
seat  of  the  staphyloma  is  oftenest  in  the  equatorial,  or  the  ciliary 
region  of  the  eye-ball.  In  some  cases  the  whole  sclerotic  may 
become  staphylomatous  (total  staphyloma). 

At  the  seat  of  the  staphyloma  the  sclerotic  and  uveal  tract 
are  firmly  adherent  to  each  other,  and  become  together  more  and 
more  attenuated  and  stretched.  Although  the  disease  may  at 
first  interfere  comparatively  little  with  vision,  it  leads  gradually 
to  further  alterat  ions  in  the  tissues  of  the  eye-ball,  and  frequently 
gives  rise  to  secondary  glacoma,  or  perhaps,  ultimately,  to  sym- 
pathetic inflammation  of  the  fellow-eye.  Scleral  staphyloma  is 
sometimes  caused  by  an  injury,  but  in  most  cases  the  etiology  is 
obscure. 

With  regard  to  treatment,  it  is  generally  best  to  leave  such  an 
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eye  alone,  but  to  keep  it  under  observation.  If  this  is  for  any 
reason  impracticable,  and  the  case  is  an  aggravated  one,  the  best 
thing  is  to  remove  the  whole  eye-ball.  The  ab^cision  of  a  small 
staphyloma  may  be  tried,  however,  under  certain  circumstances. 
The  patient  mast  be  well  watched,  moreover,  as  this  operation 
may  be  followed  by  bad  results,  sometimes  even  by  the  speedy 
development  of  sympathetic  symptoms  in  the  fellow-eye. 

Another  form  of  scleral  staphyloma  is  the  posterior  staphy- 
loma, an  attenuation  and  stretching  of  the  sclerotic  adjoining 
the  optic  nerve  entrance  and  generally  in  the  direction  of  the 
mac  ular  lutea.  As  in  this  form  of  staphyloma  there  is  always 
elongation  of  the  anterior  posterior  axis  of  the  eye-ball,  myopia, 
short-sightedness,  (See  figure  40)  is  always  present. 


Fig.  40.  Posterior  Scleral  Staphyloma  from  a  MyopicEye.  Choroid  and  sclerotic  ad- 
here to  each  other,  and  are  atrophied.  (From  Lectures  on  the  Human  Eye,  by  A. 
Alt). 

Tumors  of  the  sclerotic  are,  as  a  rule,  of  conjunctival  origin  ; 
the  sclerotic  proper  is  seldom,  if  ever,  the  primary  seat  of  a  new- 
formation. 

Wounds  of  the  sclerotic,  if  uncomplicated,  may  heal  by  first 
intention.  It  is  often  well  to  close  them  by  sutures.  I  have  even 
seen  extensive  complicated  wounds  of  the  sclerotic  with  prolapse 
of  the  choroid, retina  and  vitreous  body,  heal  well  and  apparently 
give  no  further  trouble.  Yet,  as  a  rule,  such  complicated  wounds 
must  be  looked  upon  as  something  very  dangerous,  both  for  the 
wounded  eye-ball  itself  and  for  its  fellow,  especially  when  the 
ciliary  region  is  involved.  The  physician  should,  therefore,  be 
extremely  guarded  in  giving  a  prognosis  in  such  cases,  or  a  bad 
result  may  bring  him  into  discredit. 
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If  there  are  inflammatory  symptoms,  the  continued  applica- 
tion of  cold  is  called  for,  together  with  absolute  res  ima*  k 
room!  If  the  cold  is  not  borne  well,  we  may  try  warm  apphca 
tions.  if  the  patient  comes  under  observation  early,  msfall* 
lions  of  atropine  and  a  impressive  bandage  are  often  the  best 
therapeutic  measure.  . 

i/  the  wound  is  followed  immediately  or  within  a  short  time 
by  severe  inflammatory  symptoms,  it  may  become  necessary  to 
remove  the  eye-ball. 


40  Newly  Formed  Connective  Tissue,  the  result  of  a  flbrino-plastie  iritis, 
aniiesthe  iris  with  the  .interior  lens-capsule.   (From  Lectures  on  the  Human  Eye, 


by  A.  Alt.) 

"  These  two  cuts,  erroneously  placed  hero,  ought  to  have  been  on  page 
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DISEASES  OF  THE  IRIS. 

Plastic  Iritis.— Serous  Iritis.— Purulent  Iritis.— Gummatous  Iritis.— Poison- 
ing by  Atropia.— Injuries.— Traumatic  Coloboma.—  Iridodialysis.—  Neop- 
lasms.— Cysts.— Sarcoma.— Mydriasis.— Myosis. 

Inflammation  of  the  iris  is  a  rather  frequent  affection,  and  is 
easily  recognized  in  its  severer  forms  or  later  stages.  It  is  chiefly 
in  its  beginning  that  it  is  frequently  confounded  with  catarrhal 
conjunctivitis.  It  may  be  well,  therefore,  to  make  it  a  rule  to 
dilate  the  pupil  by  instillations  of  a  1-per  cent  solution  of  sul- 
phate of  atropia  in  all  doubtful  cases. 

The  different  forms  of  iritis  are  chiefly  recognized  by  their 
products,  and  we  have  four  typical  forms,  namely  :  plastic,  serous, 
purulent  and  gummatous  iritis. 

Every  form  of  iritis  is  characterized  by  hyperaemia  of  the 
episcleral  blood-vessels,  and  secondarily  of  the  superficial  vessels 
of  the  ocular  conjunctiva. 

The  iris  loses  its  luster  and  is  changed  more  or  less  in  color, 
a  change  which  is  most  easily  recognized,  when  only  one  e}^e  is 
affected,  by  comparing  it  with  the  fellow  eye.  Excepting  in 
certain  cases  of  serous  iritis,  the  pupil  is  small  and  immoveable. 

Every  attempt  to  open  the  eye  in  the  light  is  attended  with 
profuse  lachrymation,  and  generally  with  sharp  pain.  Iritis  is, 
as  a  general  rule,  a  painful  affection,  and  the  pain  is  usually  con- 
stant. It  may  be  confined  to  the  eye-ball  itself,  or  it  may  irradiate 
into  the  supra-orbital  and  infra-orbital  regions  ;  it  is  usually 
severer  at  night,  and  is  often  extremely  distressing.  Besides 
this  spontaneous  pain  we  generally  find  that  the  eye-ball  is  ten- 
der on  pressure,  which  shows  that  the  ciliary  body  is  also  impli- 
cated. The  eye-lids  are  often  slightly  cedematous,  though  never 
to  a  very  high  degree,  except  in  purulent  iritis. 
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Iritis  generally  appears  in  one  eye  at  a  time,  but  very  often 
the  fellow  eye  is  attacked  while  the  disease  is  still  active  within 
the  first  eye. 

It'  iritis  is  not  properly  treated  in  time,  it  always  leads  to  at- 
tachments between  the  iris  and  the  anterior  lens-capsule  (poste- 
rior synechia).  These  are  easily  detected  by  the  instillation  of 
atropia,  under  whose  action  the  pupil  will  assume  a  very  irregu- 
lar shape,  according  to  the  number  and  extent  of  the  synechia". 
(See  figure  41*).  When  there  is  a  circular  attachment  between 
the  pupillary  margin  of  the  iris  and  the  anterior  lens-capsule, 
the  pupil  will  remain  absolutely  unchanged  (circular  synechia). 

Vision  is  always  impaired  in  iritis,  although  in  a  varying  de- 
gree, dependent  on  the  size  of  the  pupil,  and  the  quantity  and 
quality  of  the  inflammatory  products  in  the  anterior  chamber, 
and  on  the  anterior  lens-capsule.  Moreover,  as  the  ciliary 
body  and  choroid  are  hardly  ever  free  from  inflammatory  action 
in  iritis,  exudations  from  these  into  the  vitreous  body  help  also 
to  impair  vision.  The  latter  exudations  arc  frequently  observed 
after  the  other  symptoms  of  iritis  have  entirely  disappeared. 
Some  forms  of  iritis  are  very  apt  to  recur,  especially  when  it 
has  been  impossible  to  break  all  the  synechia*. 

hiplmtic  iritis,  which  is  the  most  frequent  form,  the  exuda- 
tion from  the  iris  is  of  a  fibrinous  nature.  This  is  deposited 
first  at  the  pupillary  edge  of  the  iris,  then  on  its  poste- 
rior surface,  and  sometimes  also  on  the  anterior  surface.  It 
glues  the  iris  to  the  anterior  capsule  of  the  crystalline  lens,  and 
thus  renders  it  partially,  or  totally  immoveable.  If  the  disease 
goes  on,  a  perfect  membrane  may  be  formed  in  the  pupillary 
space,  into  which  blood-vessels  may  grow  from  the  adjacent  iris. 
By  the  formation  of  such  a  pupillary  membrane  or  of  a  circular 
synchia,  or  by  both  together,  the  anterior  chamber  may  be  shut 
off  from  the  parts  of  the  eye-ball  lying  behind  the  iris,  and  thus 
the  slow  current  of  the  fluids  within  the  eye-ball,  which  goes  from 
behind  forwards,  is  seriously  obstructed.  (See  figure  42*).  This 
causes  an  increase  of  tension  in  the  posterior  parts  of  the  eye- 
ball, and  the  periphery  of  the  iris,  if  not  also  glued  down  to  the 
lens,  may  be  pushed  forward  so  as  almost  to  touch  the  cornea. 
That  such  a  condition  cannot  exist  long  without  seriously  endan- 

*See  page  107. 
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gering  the  function  of  the  eye,  is  obvious.  Most  frequently  the 
inflammation  spreads  backwards  upon  the  ciliary  body  and  choroid 
and  leads  to  perfect  destruction  of  the  eye-ball  by  a  chronic  iri- 
dochoroiditis.  In  other  cases  the  eye  is  destroyed  by  second- 
ary glaucoma.  In  these  stages  of  the  disease  the  formation  of 
cataract  is  a  frequent  complication. 

From  the  serious  results  which  such  a  plastic  iritis  may  bring 
about,  it  is  easily  understood,  how  important  it  must  be  for  the 
general  practitioner  to  recognize  the  disease  early  and  treat  it  ac- 
cordingly.. It  may,  therefore,  be  Avell  to  enumerate  again  the 
symptoms  of  iritis,  as  contrasted  with  those  of  conjunctivitis. 
In  conjunctivitis  the  hyperemia  of  the  blood-vessels  is  confined 
to  the  mucous  membrane  of  the  eye-ball  and  eye-lids  ;  in  iritis, 
although  there  may  too  be  a  considerable  hyperemia  of  the  con- 
junctival vessels,  there  is,  in  addition,  hyperemia  of  the  episcle- 
ral (ciliary)  blood-vessels,  which  shows  as  a  blu|sh-red  zone  around 
the  corneo-scleral  margin,  over  which  the  hyperasmic  conjunctiva 
can  be  moved.  In  conjunctivitis  the  appearance  of  the  iris  is 
unchanged,  and  the  pupil  dilates  promptly  when  the  eye  is  shaded  ; 
in  iritis  the  appearance  of  the  iris  is  materially  altered,  and  it 
is  inactive.  In  conjunctivitis,  if  there  is  pain,  it  is  usually  located 
in  the  eye-lids  ;  in  iritis  there  is  nearly  always  pain,  and  it  usually 
irradiates  into  the  regions  surrounding  the  orbit.  In  conjuncti- 
vitis, vision  is  only  momentarily  impaired  (by  mucus  -lying  on 
the  cornea,  which  can  be  wiped  off  with  the  eye-lid)  ;  in  iritis 
sight  is  considerably,  often  greatly,  impaired.  Finally,  in  con- 
junctivitis there  is  mucoid  or  muco-purulent  discharge,  in  iritis 
there  is  no  discharge,  except  of  tears. 

If,  in  a  case  of  iritis,  the  physician  has  made  a  wrong  diagno- 
sis, the  symptoms  will  remain  unchanged,  or,  more  probably, 
become  worse,  so  long  as  he  treats  the  patient  for  conjunctivitis  ; 
if  he  persists  in  the  wrong  treatment,  permanent  injury  to  the 
eye,  or  even  loss  of  vision  may  be  expected. 

Plastic  iritis  is  mostly  an  acute  disease,  and  may  in  some 
cases  get  well  without  proper  treatment;  but  very  seldom,  with- 
out leaving  its  traces  behind  in  the  shape  of  posterior  synechia?. 

In  some  cases  of  plastic  iritis,  which  seem  to  be  character- 
ized by  hemorrhages  into  the  tissue  proper  of  the  iris,  a  special 
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form  of  exudation  into  the  anterior  chamber  occurs,  winch  has 
been  called  a  spongy  exudation.  It  can  be  recognized,  probably 
only  after  having  been  partly  dissolved,  as  a  grayish,  Icns-hkc 
body  in  the  anterior  chamber,  which  in  the  course  of  a  week  may 
be  totally  dissolved.  This  spongy  exudation  is  not  frequently 
observed,  and  might  possibly  be  mistaken  for  a  dislocated  crys- 
talline lens.    A  few  days'  observation  will,  however,  suffice  to 

show  its  true  character. 

The  average  duration  of  a  plastic  iritis,  even  under  treatment, 
varies  from  three  to  six  weeks.  Cases  that  come  under  treat- 
ment at  the  very  beginning  may,  however,  recover  much  more 
rapidly. 

Ser&us iritis  is  that  form  of  iritis  in  which  the  exudation  is 


Fig.  43.  Crater-shaped  Iris.  The  pupillary  edge  of  the  iris  adheres  to  the  anterior 
lms-capsule  (circular  synechia).  The  peripheral  parts  of  the  iris  arc  protruding- 
into  the  anterior  chamber.  (From  Lectures  on  the  Human  Eye,  by  A.  Alt.) 

chiefly  of  a  serous  nature.  Besides  the  general  symptoms  of 
iritis,  which  arc.  for  the  most  part,  mild  and  not  clearly  defined, 
we  find  usually  slight  increase  of  tension.  The  synechias  formed 
in  serous  iritis  are  usually  not  very  firm,  nor  is  the  pupil  as  apt 
to  be  small,  as  in  plastic  iritis.  During  the  progress  of  the  affec- 
tion, the  posterior  layers  of  the  cornea  become  involved,  and 
the  endothelial  cells  of  the  membrane  of  Descemet  proliferate  so 
that  we  see  numerous  small  whitish  dots  on  the  posterior  surface 
of  the  cornea.  These  dots  appear  mostly  in  the  lower  part  of 
the  cornea,  and  sometimes  form  a  triangule,  with  its  base  down- 
wards, audits  point  upwards  in  the  region  of  the  pupil.  From 
this  peculiar  arrangement  it  was  formerly  thought  that  the  dots 
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were  simply  deposits  of  fibrine  from  the  exudation  in  the  aque- 
ous humor,  and  it  is  not  impossible  that  such  deposits  may  be  the 
cause  of  the  undoubted  proliferation  of  endothelial  cells  on  Des- 
cemefs  membrane,  to  which  the  picture  referred  to  is  due. 

If  the  disease  progresses,  the  synechias  become  firmer,  and 
the  result  may  be  again  a  circular  synechia  of  the  pupillary  edge 
combined  with  bulging  periphery  of  the  iris.    (See  figure  43). 

This  form  of  iritis  is  rather  chronic  in  its  course,  and  does 
not  yield  readily  t  o  treatment,  which  should  be,  in  the  main,  the 
same  as  in  plastic  iritis. 

The  characteristic  feature  of  purulent  iritis  is  that  pus-cells 
are  exuded  into  the  tissue  of  the  iris  and  into  the  anterior  cham- 
ber. (Se  e  figure  44).  The  iris  in  this  form  of  inflammation  is 
apt  to  have  a  yellowish  tint;  and  the  pus  exuded  into  the  aqueous 


Fig.  44.  Purulent  Iritis.   (From  Lectures  on  the  Human  Eye,  by  A.  Alt.) 


humor  falls  to  the  lowest  portion  ana  forms  what  we  have  already 
seen  in  ulceration  or  abscess  of  the  cornea,  a  hypopyum.  If 
the  affection  is  not  a  part  of  a  general  purulent  inflammation  of 
the  eye-ball  (panophthalmitis),  recovery  may  take  place,  but  not 
without  leaving  its  traces  behind.  The  pain  accompanying  this 
form  of  iritis  is  usually  very  severe. 

Anatomically  very  similar,  though  clinically  distinct,  is  the 
fourth  form  of  iritis,  the  gummatous  iritis.  In  it  the  infiltra- 
tion with  round  cells  is  more  localized,  and  we  see  small  tumors 
(gummata)  forming  mostly  near  the  pupillary  edge.  (See  figure 
45).  Generally  we  find  only  one,  sometimes  several.  They  grad- 
ually increase  in  size  and  become  yellow.  Then  they  gradually 
disappear  again,  and  leave  usually  a  scar  and  synechias  behind. 
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In  some  cases  the  yellowish  mass  (which  is,  however,  not  fluid 
pus),  may  increase  enormously  in  size.  I  have  had  a  case  under 
treatment,  in  which  it  filled  the  whole  anterior  chamber,  andyel 
under  proper  treatment  the  whole  mass  disappeared,  and  only  a 
partial  attachment  between  the  pupillary  edge  of  the  iris  and  the 
anterior  lens-capsule  remained  behind.  Gummatous  iritis  gen- 
erally occurs  in  but  one  eye,  more  rarely  in  both  at  the  same 
time. 

The  etiology  of  iritis  is  not  always  clear,  especially  in  the 
plastic  and  serous  forms.  In  a  great  many  cases  a  syphilitic 
complication  exists,  and  the  iritis  may  then  appear  at  the  same 
time  with  the  cutaneous  affections,  or  at  a  later  period.  Often, 
however,  it  occurs  much  later  and  at  a  time  when  no  other  symp- 
toms of  syphilis  can  be  any  longer  detected.  Rheumatism  and 
gout  predispose  also  to  attacks  of  iritis.    Iritis  may  also  follow 


Fid.  45.   6.  Gummy  Tumor  of  the  Iris. 

gonorrhoea,  especially  if  this  was  associated  with  articular  rheuma- 
tism. In  other  cases  we  are  unable  to  assign  any  cause.  Puru- 
lent iritis  is  almost  always  due  to  an  injury,  and  is  one  of  the 
unfortunate  sequelae  of  operations  on  the  eye.  It  may  also  fol- 
low an  incarceration  of  the  iris  after  the  extraction  of  cataract. 
Gummatous  iritis  is  always  a  syphilitic  affection. 

In  the  treatment  of  iritis,  the  main  point  must  always  be  to 
prevent  the  formation  of  synechias  or  to  rupture  those  that  have 
already  been  formed.  This  is  accomplished  by  the  forcible  dila- 
tation of  the  pupil  by  means  of  mydriatic  drugs,  among  which 
the  sulphate  of  atropia  holds  the  first  place.  A  1  per  cent  solu- 
tion of  this  drug  is  to  be  instilled  into  the  eye  every  half  hour, 
or  even  every  quarter  hour,  if  necessary,  until  the  pupil  is  well 
dilated  (ad  maximum,  if  possible).  Those  who  are  not  often 
called  upon  to  use  atropia,  are,  as  a  rule,  afraid  to  use  it  strong 
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enough  and  often  enough,  and  frequently  when  the  pupil  is 
nicely  dilated  they  get  frightened,  lest  it  should  stay  so  by  going 
on  with  the  instillations.  This  is  all  wrong,  and  the  fact  is,  that 
only  the  persistent  use  of  a  strong  solution  (1  per  cent)  will  ac- 
complish anything.  The  pupil  will  resume  its  normal  condition 
(if  there  are  no  synechias,  of  course),  about  a  week  after  the  last 
instillation  has  been  made. 

Most  people  will  bear  such  instillations  for  a  prolonged  period 
without  any  disagreeable  symptoms;  except, perhaps, a  dry  throat. 
A  small  number  of  patients,  however,  will  be  found  to  be  most 
sensitive  to  the  use  of  atropia,  and  show  signs  of  poisoning  after 
a  comparatively  small  number  of  instillations.  The  lace  be- 
comes flushed,  the  pulse  becomes  rapid  and  feeble,  the  patient  is 
nauseated,  has  hallucinations  and  sometimes  even  becomes  deliri- 
ous. In  such  a  case  the  use  of  atropia  must  be  discontinued  and 
extract  of  belladonna,  or  duboisine,  or  hyoscyamine  should  be 
tried  in  its  stead.  Before,  however,  changing  the  remedy,  we 
should  try  to  prevent  the  instilled  solution  from  running  down 
the  tear-duct,  by  turning  the  patient's  head  in  the  opposite  di- 
rection and  closing  the  canaliculi  for  a  few  minutes  after  the  in- 
stillation by  pressing  a  finger  against  them. 

Sometimes  atropia  proves  irritating  to  -the  conjunctiva  and 
causes  a  follicular  swelling,  which  may  become  very  disagree- 
able. In  such  a  case  it  may  again  be  well  to  change  the  remedy. 
I  am  inclined  to  think  that  this  form  of  conjunctivitis  is  due  to 
the  fungi  that  generally  form,  after  a  few  days,  in  a  solution  of 
atropia.  I  certainly  have  never  seen  it  since  I  have  taken  the  pre- 
caution not  to  allow  the  solution  to  be  used  after  the  fungi  have 
appeared,  unless  after  repeated  filtering. 

The  next  point  to  be  considered  is  the  relief  of  the  often  al- 
most maddening  pain,  which  does  not  always  yield,  even  when 
we  have  succ'eded  in  fully  dilating  the  pupil.  An  old  and  un- 
doubtedly good  remedy  for  this  in  many  cases  is  the  application 
of  from  3  to  6  leeches  to  the  temple.  I  have  also  often  seen  im- 
mediate relief  following  the  use  of  cold  compresses  or  even  of  a 
small  ice-bag  ;  in  some  cases  bathing  with  warm  water  has  been 
more  successful  in  abating  the  pain.  If  none  of  these  remedies 
are  effective,  the  use  of  narcotics  is  indicated. 
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Where  there  is  the  least  idea,  of  a  specific  origin  in  a  case  of 
irit  is,  it  will  be best  to  at  once  give  mercury  in  some  form  or 
other.  Inunctions  rapidly  pushed,  calomel  in  small  and  frequent 
doses,  and  prot iodide  of  mercury,  or  corrosive  sublimate  may 
be  used.  If  the  syphilitic  infection  has  taken  place  many  years 
before  the  appearance  of  the  iritis,  the  use  of  iodide  of  potassium 
is  very  effective.  Even  in  eases  where  a  syphilitic  origin  cannot 
be  traced,  mercury  has  often  a  very  beneficial  influence. 

Salicylate  of  soda  (which  of  late  has  been  highly  recommended 
against  iritis,  especially  when  of  a  rheumatic  origin)  has  not 
y  ielded  any  good  results  in  my  hand. 

With  all  this  the  patient  should  be  kept  in  bed,  or  at  least  in 
a  darkened  room,  and  his  bowels  should  be  kept  open. 

In  juries  to  the  iris  are  in  most  cases  complicated  by  injuries 
of  the  cornea  or  sclerotic,  and  often  of  the  crystalline  lens  or 
even  of  the  deeper  parts  of  the  eye.      The  conditions  and  the 


Fig.  46.  Iridodialysis.   P  is  the  newly  formed  pupil,  caused  by  the  rent. 

treatment  necessarily  vary  very  much  in  different  cases  and  will 
be  spoken  of  in  Chapter  XVII. 

A  contusion  of  the  eye-ball,  however,  may  result  in  an  injury 
to  the  iris  without  further  complication.  In  such  a  case  we  find 
either  a  rupture  (sometimes  several)  of  the  circular  fibres  at  the 
pupillary  edge  of  the  iris,  resulting  in  small  colobomata,  or  a 
detachment  of  the  iris  at  its  periphery.  The  former  injury  is 
comparatively  rare  and  is  usually  of  little  importance.  In  the 
latter  there  is  considerable  hemorrhage  into  the  anterior  cham- 
ber, and  after  the  blood  is  absorbed  we  find  at  the  seat  of  the 
rent,  at  the  periphery  of  the  iris,  a  new,  abnormal  pupil  which 
may  be  larger  or  smaller  according  to  the  extent  of  the  detach- 
ment. Through  this  second  peripheral  pupil  rays  of  light  enter 
the  eye-ball,  as  well  as  through  the  normal  pupil,  giving  rise  oc- 
casionally to  some  confusion  of  vision.  When  the  rent  is  very 
large,  so  that  the  loosened  iris  floats  about  with  the  movements 
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of  the  eye-ball,  it  might  be  of  use  to  catch  the  iris  in  the  corneo- 
Bcleral  t  issue  by  drawing  it  between  the  lips  of  a  small  incision 
made  in  this  region.  Otherwise  nothing  is  to  be  done.  This 
condition  has  been  named  iridodialysis.  (See  figure  46). 

The  iris  is  sometimes  the  seat  of  new  formations.  They  are 
either  cysts,  sarcomata  or,  in  rare  cases,  tubercles. 

The  cysts  are  the  result  of  an  injury  and  may  be  of  a  serous 
nature,  in  which  case  they  are  usually  caused  by  the  adhesion  of 
a  fold  of  iris-tissue  to  the  posterior  surface  of  the  cornea.  In 
other  cases  they  are  atheromatous  in  nature,  and  originate  from 
cells  or  cilia,  which  have  been  forcibly  driven  into  the  anterior 
chamber,  and  have  become  grafted  into  the  iris-tissue.  Both  kinds 
of  cysts  may  grow  to  a  considerable  size  before  they  come  under 
our  observation.  The  only  remedy  is  their  total  removal  from  the 
eye  by  iridectomy. 

Sarcoma  of  the  iris  may  be  pigmented,  or  unpigmented. 
The  diagnosis  is  rather  difficult.  Yet,  when  we  find  a  small  solid 
tumor  in  the  iris  which  is  steadily  growing,  and  perhaps  causes 
pain  and  increase  of  tension,  the  diagnosis  of  a  sarcomatous 
newformation  will  probably  be  correct.  In  a  very  early  stage 
such  a  tumor  may,  possibly,  be  removed  by  iridectomy  with 
reasonable  hope  of  saving  the  patient's  eye  as  well  as  his  life. 

As  functional  disorders  of  the  iris  we  have  to  mention  my- 
driasis, a  condition  in  which  the  pupil  has  lost  its  contractility 
and  remains  in  a  state  of  maximum  dilatation;  and  myosis,  in 
which  the  pupil  is  strongly  contracted,  but  may  contract  still 
more  in  the  acts  of  accommodation  and  convergence. 

Mydriasis  (when  not  caused  by  a  drug)  is,  as  a  rule,  only  a 
symptom  of  further  disorders,  and  especially  of  disorders  in  the 
nervous  apparatus. 

Myosis,  if  not  caused  by  the  action  of  a  drug,  is  almost  al- 
ways a  pathognomonic  symptom  of  affections  of  the  spinal  cord. 

Mydrasis  may  be  caused  by  the  use  of  the  following  drugs, 
viz  :  belladonna,  or  its  alkaloid  atropine;  hyoscyamus,  or  hyos- 
cvamine,  duboisia  orduboisine;  datura  or  daturine;  and  homatro- 
pine.  Myosis  is  brought  about  by  the  use  of  eserine,  pilocarpine, 
opium,  aconite,  etc.  The  use  of  any  of  these  drugs  must,  of 
course,  have  been  disproved,  before  wc  can  look  upon  mydriasis 
or  myosis  in  any  given  case,  as  a  pathological  condition. 
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CHAPTER  XI. 

DISEASES  OF  THE  CILIARY  BODY. 

Plastic  Cyclitis.-Serous  Cyclitis.-Purulent  Cyclitis.-Gummatous  Cyclitis. 
—Neoplasms.— Sarcoma.— injuries. 

The  close  anatomical  relation  which  exists  between  the 
parts  of  the  uveal  tract,  makes  it  impossible  for  an  inflammation 
to  exist  for  some  time  in  the  ciliary  body  without  involving  the 
iris  or,  later  on,  the  choroid.  The  forms  of  inflammation  which 
are  observed  in  the  ciliary  body  arc,  therefore,  also  essentially  the 
same,  as  those  which  occur  in  the  tissue  of  the  iris. 

The  symptoms  of  cyclitis  are  mainly  those  of  iritis.  There  is 
hyperemia  of  the  conjunctival  and  episcleral  (ciliary)  blood-ves- 
sels, impairment  of  sight,  photophobia,  lachrymation  and  severe 
pain,  cither  spontaneous  or  on  the  slightest  pressure  on  the  cili- 
ary  region.  The  way,  in  which  a  patient  will  rapidly  withdraw 
his  head  upon  such  pressure,  is  almost  characteristic  of  cyclitis.^ 

Plastic  cyclitis,  the  most  frequent  form  of  inflammation  of 
the  ciliary  body,  may  be  acute,  but  it  is  usually  a  chronic  affec- 
tion. It  is  characterised  by  the  exudation  of  fibrinous  or  plastic 
material  into  the  posterior  chamber  (See  Chapter  I.)  and  the  an- 
terior portion  of  the  vitreous  body.  'After  some  time  this 
fibrinous  substance  becomes  organized,  connective  tissue  is 
formed,  and  cells  and  blood-vessels  grow  from  the  ciliary  body 
into  this  newly  formed,  cyclitic  membrane.  As  this  membrane 
shrinks,  the  crystalline  lens  is  pushed  forwards,  and  finally  the 
posterior  part  of  the  ciliary  body,  with  the  adjacent  choroid  and 
retina,  becomes  detached  from  the  sclerotic.  During  this  pro- 
cess the  iris  and  the  crystalline  lens  become  glued  together,  and 
the  eye-ball  is  destroyed  by  shrinkage.    (See  figure.  47). 

In  sercms  cyclitis  the  exudation  is  mainly  serous  in  character. 
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This  form  of  cyclitis  is  never  recognized,  without  a  co-exis- 
ting serous  iritis.  There  is  increase  of  intraocular  tension  and 
all  the  symptoms  of  serous  iritis  are  observed. 

Purulent  cyclitis  is  usually  seen  in  cases  of  panophthalmitis. 
It  is  almost  always  due  to  an  injury.    In  some  cases  the  yellow 


Fig.  47.  The  Results  of  Fibri no-Plastic  Cyclitis.  A  cyclitic  membrane  lies  upon  the 
posterior  surface  of  the  crystalline  lens.  The  posterior  chamber  is  obliterated. 
The  iris  and  the  crystalline  lens  are  pressed  forward  by  the  contraction  of  the 
newly  formed  connective  tissue.  The  ciliary  body  is  detached  from  the  sclerotic. 
(From  Lectures  on  the  Human  Eye,  by  A.  Alt.) 

pus  exuded  from  the  ciliary  body  may  be  seen  in  the  anterior 
portion  of  the  vitreous,  when  the  other  membranes  of  the  eye- 
ball have  only  as  yet  began  to  inflame. 
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aumrmtons  cyclitis  is  but  seldom  recognized,  although  it 
surely  is  not  of  very  infrequent  occurrence.  It  may  remain  a 
localized  affection  of  the  ciliary  body,  without  doing  further 
damage  ;  the  gumma  may  break  outwards  through  the  sclerotic, 
or  it  may  be  absorbed.  f 

The  treatment  of  cyclitis  is  in  no  way  different  from  that  01 

iritis.  .        .  j. 

Cyclitis  in  all  its  forms  is  but  rarely  a  genume  primary  dis- 
ease ;  it  i-s  generally  clue  to  an  injury,  or  to  syphilis.  Exper- 
ience has  shown,  that  an  eye,  which  has  been  destroyed  by 


FIG.  48.   Primary  Melanosarcoma  of  the  Ciliary  Body.  (From  Lectures  on  the  Human 
Eye,  by  A.  Alt.) 

cyclitis  is  a  most  dangerous  companion  to  its  fellow.  Sympa- 
thetic ophthalmia  is  very  frequently  the  result  of  this  affection. 
It  is  therefore,  best,  as  a  rule,  to  remove  such  an  eye  in  time  by 
enucleation,  unless  the  patient  is  so  situated  that  he  can  be  kept 
continually  under  observation. 

Newformationa  start,  it  seems,  but  rarely  from  the  ciliary 
body.  They  are  sarcomata  and  chiefly  melano-sarcomata.  (See 
figure  48). 

Injur',.*  of  the  ciliary  body,  are,  as  has  been  already  stated, 
of  a  very  serious  nature.  They  will  be  further  discussed  in 
Chapter  XVIII. 


CHAPTER  XII. 

DISEASES  OF  THE  CHOROID. 

Plastic  Choroiditis.  —  Serous  Choroiditis.  —  FurudeiJt  Choroiditis.—  Neo- 
plasms.—Gumma.— Tubercle.— Sarcoma.— Isolated  Rupture  ofthe  Choroid. 
Hemorrhage. 

The  diseases  of  the  choroid,  like  those  of  other  structures 
which  make  up  the  posterior  portion  of  the  eye-ball,  can  only  be 
correctly  diagnosticated  by  the  use  of  the  ophthalmoscope. 
Without  its  aid  the  old  by-word  still  holds  good,  that  in  diseases 
of  the  back-ground  of  the  eye,  the  patient  can  see  nothing,  nor 
the  physician  either.  It  is  not  to  be  expected  that  every  physi- 
cian should  be  able  to  make  a  correct  ophthalmoscopic  diagnosis, 
nor  can  the  use  of  the  ophthalmoscope  be  really  learned  from  a 
book. 

The  chief  symptom  usually  complained  of  in  the  diseases  of 
the  back -ground  of  the  eye-ball  is  a  partial  or  total  loss  of  sight. 
AVe  shall  in  the  following  give  a  short  description  of  these  af- 
fections. 

The  forms  of  inflammation  which  we  meet  with  in  the  chor- 
oidal tissue,  correspond  very  much  with  those,  found  in  the  iris, 
and  ciliary  body. 

Plastic  choroiditis  has  a  number  of  clinical  names,  which, 
however,  are  all  based  upon  varieties  of  one  and  the  same  patho- 
logical process  ;  thus  we  speak  of  atrophic,  disseminate,  and 
areolar  choroiditis,  and  central  choroido-retinitis. 

In  all  of  these  forms  we  find  the  exudation  of  fibrino-plastic 
material  into  the  tissue  of  the  choroid  and  the  adjacent  retina. 
This  exudation  is  preceded  by  hyperemia  of  the  choroid,  and  is 
combined  with  cloudiness  of  the  vitreous  body  and'  congestion  of 
the  blood-vessels  of  the  optic  papilla  and  retina.    The  cloudiness 
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of  the  vitreous  body  may  be  diffuse,  or  separate  smaller  and  larger 
flocks  of  a  librinous  substance  may  be  seen  floating  about  in  it. 

The  fibrino-plastic  material  exuded  into  the  choroid  and  retina 
may  be  absorbed  again,  but  in  most  cases  it  becomes  organized, 
and  when  retraction  of  the  newly  formed  connective  tissue  takes 
place,  an  atrophic  spot  in  the  retina  and  choroid  results,  which 
is  devoid  of  blood-vessels  and  pigment,  and  through  which  the 
whitish  sclerotic  can  be  seen.  The  pigment,  which  has  been  set 
free  by  the  destruction  of  the  pigmented  cells  of  the  choroidal 
tissue,  and  of  thecells  of  the  pigmentary  epithelium,  is  collected 
at  the  periphery  of  the  atrophic  spot  in  such  a  manner  as  to  give 
it  a  darkly  pigmented,  irregular  outline.    (See  figure  49). 


A 

Fig.  49.  Transverse  Section  through  an  Atrophic  Spot  in  the  Choroid  and  Adjacent 
Retina,  the  result  of  plastic  choroiditis.  A.  Atrophic  spot.  1.  Choroid.  2.  Pig- 
mentary epithelium.  3.  Retina. 

At  least  one,  in  most  cases  several,  of  these  spots  is  formed  dur- 
ing an  attack  of  plastic  choroiditis,  and  frequently  both  eyes  are 
affected  at  the  same  time,  or  one  soon  after  the  other. 

In  the  most  frequent  form  of  plastic  choroiditis,  the  atrophic 
spots  He,  as  a  rule,  toward  the  periphery  of  the  choroid  and  re- 
tina, and  therefore  peripheral  vision  is  chiefly  disturbed. 

In  central  choroido-retinitis  the  exudation  takes  place  in  the 
macula  lutea  (yellow  spot)  itself  or  its  immediate  neighborhood. 
In  the  beginnm";  of  this  form  of  choroiditis  central  vision  is  in- 
distinct,  and  objects  are  seen  distorted  and  often  apparently 
smaller  or  larger  than  when  seen  with  the  healthy  eye  (metamor- 
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phopsia),  straight  lines  appear  bent  or  notched,  etc.  Finally 
central  vision  is  totally  abolished. 

In  both  these  forms  of  plastic  choroiditis  hemorrhages  into 
the  choroidal  tissue  may  also  occur. 

Plastic  choroiditis  is  very  apt  to  recur,  and  thus  to  render 
vision  more  and  more  defective.  Yet  from  the  fact  that  it  always 
appears  iu  patches,  which  leave  healthy  tissue  between  them,  it 
is  not  apt  to  cause  total  blindness. 

Syphilis,  rheumatism  and  gout  are  often  the  basis  on  which 
such  a  plastic  choroiditis  is  developed.  It  happens  also,  com- 
paratively often,  in  women  at  the  climacteric  period.  It  is,  how- 
ever, seen  most  frequently  in  short-sighted  eyes,  and  the  short- 
sightedness, as  such,  must  therefore  predispose  to  such  inflam- 
mations. 

If  plastic  choroiditis  is  treated  in  its  first  beginning,  especk 
ally  in  syphilitic  cases,  it  may  yield  perfectly  to  treatment.  This 
consists  in  rest  in  a  darkened  room,  local  depletion  and  the  use 
of  iodide  of  potassium  or  of  some  form  of  mercury.  Quite  re- 
cently, subcutaneous  injections  of  muriate  of  pilocarpine  have 
been  used.  In  older  cases  corrosive  sublimate,  taken  in  small 
doses  and  for  a  prolonged  period,  seems  to  have  a  very  benefi- 
cial action.  In  some  cases  in  which  exudation  into  the  vitreous 
body  has  been  the  predominant  symptom,  and  in  which  other 
treatment  has  proved  ineffective,  I  have  seen  very  good  results 
from  the  use  of  electricity  in  the  form  of  the  continuous  cur- 
rent. 

Serous  choroiditis,  when  not  combined  with  serous  iritis  and 
cyclitis,  is  seldom,  if  ever,  recognized,  unless  it  causes  glauco- 
matous symptoms  (increase  of  the  intra-ocular  tension).  Its  chief 
result  is  synchisis  (liquefaction)  of  the  vitreous  body,  either 
wholly  or  in  part.  The  vitreous  body,  which  is  of  a  jelly-like 
consistency  in  the  normal  state,  becomes  in  this  affection  liquid, 
like  water.  Serous  choroiditis  may  also  give  rise  to  detachment 
of  the  vitreous  body  from  the  retina,  or  of  the  retina  from  the 
choroid. 

Purulent  choroiditis  is  characterized  by  the  infiltration  of  the 
choroidal  tissue  and  the  vitreous  body  with  pus-cells.  It  is  usu- 
ally a  veiy  acute  affection,  and  thus  produces  symptoms  which 
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are  plainly  visible  without  the  aid  of  the  ophthalmoscope.  The 
inflammatory  process  hardly  ever  remains  confined  to  the  uveal 
tract,  but  soon  spreads  over  nearly  all  parts  of  the  eye-ball,  and 
extends  to  Tenon's  capsule.  It  then  causes  oedema  and  swelling 
of  the  eye-lids  and  ocular  conjunctiva  (chemosis),  and  swelling 
of  the  orbital  tissue  with  conse.  [uent  exophthalmus.  (See  figure 
50).  The  disease,  almost  without  exception,  leads  to  total  destruc- 
tion and  shrinking  of  the  eye-ball. 

It  is,  as  a  rule,  very  painful;  in  some  cases,  nowever,  the  pain 
is  but  slight.  In  the  acute  form,  the  pus  may  break  through  the 
sclerotic  or  the  cornea,  and  thus  escape.  The  chronic  forms,  to 
which  the  acute  form  often  leads,  are  the  main  cause  of  the  for- 
mation of  bone  within  the  eye-ball. 

In  some  cases  purulent  choroiditis  is  due  to  septic  infection 


Fio.  50.  Shows  the  appearance  of  an  eye  affected  with  purulent  panophthalmitis. 
The  eye-lid&are  cedematous;  the  eye-ball  protrudes.  The  hypertemic  conjunctiva 
is  folded  and  infiltrated.  The  pupil  is  irregular  in  shape. 

{metastatic  choroiditis),  especially  during  puerperal  septicaemia. 
In  most  cases,  however,  it  owes  its  origin  to  an  injury  with  or 
without  the  subsequent  presence  of  a  foreign  body  within  the 
eye-ball.  It  will,  therefore,  be  further  spoken  of  in  Chapter 
XVIII. 

Treatment  is  usually  unavailing  as  regards  the  cure  of  this 
form  of  choroidit  is,  and  it  should  therefore  be  simply  addressed 
to  the  relief  of  the  more  important  symptoms.  The  pain,  w  hich 
is  usually  unceasing  and  very  distressing,  may  be  sometimes  alle- 
viated by  cold  applications,  but,  as  a  rule,  the  patients  prefer 
warm  ones.    The  latter,  furthermore,  hasten  the  progress  of  the 
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supuration,  and  as  the  eye  is  already  doomed,  this  is  usually  the 
best  thing  which  can  be  done.  If  the  chemosis  is  very  pro- 
nounced, so  that  it  prevents  the  eye-lids  from  closing  over  the 
eye-ball,  scarifications  of  the  cedematous  conjunctiva  are  some- 
times indicated. 

In  such  oases  the  question  will  often  arise  whether,  and  if  so, 
at  what  stage  of  the  disease  such  an  eye-ball  should  be  enucle- 
ated. I  have  often  removed  eyes  as  soon  as  the  very  worst  in- 
flammatory symptoms  were  over,  and  without  any  bad  results. 
The  patient's  suffering  has  been  thus  shortened  and  all  danger  of 
sympathetic  ophthalmia  in  the  future  has  been  removed.  Some 
surgeons  fear  to  operate  before  the  shrinkage  of  the  eye-ball  has 
begun. 

t'ummata  undoubtedly  occur  in  the  choroid,  but  they  are 
seldom  recognized  as  such. 

Tubercles  are  sometimes  found  in  the  choroid  during  the  tuber- 
culosis of  the  lungs.  In  rare  cases  the  occurrence  of  tubercles 
in  the  choroid  is  a  primary  affection.  When  the  diagnosis  is  of 
primary  tubercular  choroiditis,  the  immediate  removal  of  the 
eye-ball  is  indicated. 

The  malignant  tumors  of  the  eye-ball  take  their  origin  most 
frequently  from  the  tissue  of  the  choroid.  These  tumors  are 
sarcomata,  and  are  either  pigmented,  or,  in  rarer  cases,  unpig- 
mented.  They  may,  furthermore,  contain  newly-formed  cartilage 
or  bone-tissue. 

The  marked  clinical  symptoms  presented  in  its  different  stages 
by  such  a  growth  within  the  eye-ball,  ought  to  be  known  to  every 
physician.  In  the  first  stage  the  patient  is  gradually  losing  sight, 
although  externally  the  eye  shows  nothing  pathological,  except, 
perhaps,  a  few  dilated  blood-vessels  in  the  episcleral  tissue.  In 
the  second  stage,  the  growing  tumor  produces  inflammatory 
symptoms,  which  are  plainly  visible  without  the  ophthalmoscope. 
The  intra-ocular  tension  is  increased,  the  crystalline  lens  and  iris 
are  pushed  forward,  and  the  general  picture  of  glaucoma  (See 
Chapter  XVII)  is  the  result.  There  is  usually  considerable  pain 
during  this  stage.  As  it  may  yet  be  possible  in  this  glaucomatous 
-laire  of  an  intra-ocular  tumor,  to  save  the  patient's  life  by  the 
removal  of  the  eye-ball,  the  physician  should  be  well  posted  on 
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this  symptom.  Finally,  in  the  third  stage,  the  tumor  breaks 
tou^e  sclerotic,  £'  possibly  the  cornea,  and  g-s  ,  her 
into  the  orbital-tissue  or  through  the  anterior  portion  ofthe  eye- 
ball,  out  Of  the  orbit ;  it  may  also  grow  along  the  course  of  the 

^In'ttnlbst  stage,  as  a  rule,  metastatic  tumors  have  already 
besmn  to  be  formed  in  the  brain,  the  lungs,  the  liver  or  some 
other  distant  organ  of  vital  importance,  and  the  patient  is  irre- 

vocably  lost.  _       .  . 

There  is  no  treatment  for  such  tumors.  The  only  thing  to 
be  done  is  to  remove  the  affected  eye-ball  at  the  earliest  possible 
period    Anything  else  is  useless,  and  delay  only  enhances  the 


Fig.  51.  Isolated  Rupture  of  the  Choroid  (after  Knapp).  R.  Rent  in  the  choroid,  over 
which  the  retinal  blood-vessels  are  seen  to  pass. 

danger  to  the  patient's  life.  Yet,  as  there  are  but  few  people  who 
are  intelligent  enough  to  submit  at  once  to  the  inevitable,  the 
family  physician  will  generally  be  applied  to  for  advice,  and  he 
will  often  have  the  disagreeable  duty  involving  on  him,  to  en- 
dorse the  statement  of  the  oculist,  and  to  impress  the  patient  in 
the  most  earnest  manner  with  the  danger  of  his  condition.  The 
early  removal  of  such  an  eye-ball  almost  always  saves  the 
patient's  life. 

Injuries  to  the  eye-ball  with  a  blunt  instrument  may  cause 
an  isolated  rupture  of  the  choroid.    After  such  an  injury  the  fun- 
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dusoftheeyc  is  usually  at  first  obscured  by  blood,  and  no 
details  can  be  seen.  When  the  blood  is  absorbed,  the  patients 
usually  notice  an  impairment  of  sight,  and  sometimes  complain 
of  metamorphopsia,  just  as  in  a  case  of  central  choroido-retinitis. 
A\  e  find  then,  on  ophthalmoscopic  examination,  a  slit  in  the 
choroid,  forming  a  crescent,  generally  concentric  with  and  at 
some  distance  from  the  mucula  lutea.  (See  figure  51). 

Unnnrrlmges  are  but  seldom  seen  in  the  choroidal  tissue,  ex- 
cept after  injuries,  and  during  some  forms  of  choroiditis. 


CHAPTER  XIII. 


DISEASES  OF  THE  RETINA. 

HYPEa*MIA.- ANEMIA.- EMBOLISM  OE  THE  CENTRAL  RETINAL 

BOSIS  OF  THE  CENTRAL  RETINAL  VEIN.     DETACHMENT  OE  THE  RETINA.- ^PlO 

mentarv  Retinitis. — Syphilitic  Retinitis.-Albiiminurtc  Retinitis.-Hem- 

O  RRH  AG  K .— G  L lO  M  A . 

Eyvermma  of  the  retinal  blood-vessels  is  but  seldom  seen 
without  being  caused  by  some  oilier  eye-affection.  It  is  always 
combined  with  hyperemia  of  the  optic  papilla.  ^  hen  retina 
hyperemia  is  tne  primary  affection,  it  produces  no  pathological 
changes  in  the  struc  ture  of  the  retina.  It  is  usually  caused  by 
over-work,  especially  in  bad  light.  Rest,  and  the  mode  rate  ex- 
clusion of  light  will  usually  suffice  to  do  away  with  its  symptoms, 
which  consist  chiefly  in  the  weakness  of  sight.  Sometimes  an 
error  of  refraction  is  the  predisposing  cause,  and  its  correction 
by  "lasses  may  be  followed  by  a  return  to  the  normal  condition. 

Anemia  or  Ischamia  of  the  retinal  blood-vessels,  without  ac- 
companying pathological  changes  in  the  tissue  of  the  retina,  is 
sometimes  seen  as  a  sequel  of  a  severe,  prostrating  illness,  es- 
pecially when  the  heart's  action  is  considerably  enfeebled.  Such 
an  ischamiia  of  the  retina  causes  partial  or  total  blindness,  which 
may  be  momentarily  relieved  by  puncture  of  the  anterior  cham- 
ber; the  weakened  heart  may  then  suffice  to  overcome  the  re- 
duced intra-ocular  pressure,  and  to  force  the  blood  again  into 
the  small  retinal  blood-vessels. 

A  similar  condition  may  be  caused  by  very  large  doses  of 
quinine,  and  I  have;  once  seen  it  occur  after  a  very  severe  fright. 
In  this  case  the  normal  condition  was  restored  after  a  very  few 
days.  The  amblyopia,  caused  by  anemia  dependent  on  pros- 
trating disease,  usually  yields  as  the  patient  recovers  strength 
and  health. 
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^  A  partial  or  total  anaemia  of  the  blood-vessels  of  the  retina, 
with  sul .sequent  anatomical  changes  in  the  retinal  tissue,  is,  fur- 
thermore, observed  in  consequence  of  embolism  of  the  central 
retinal  artery  or  of  one  of  its  retinal  branches,  or  in  consequence 
of  thrombosis  of  the  central  retinal  vein. 

In  these  eases  the  partial  or  total  blindness  occurs  suddenly. 
In  embolism  of  the  central  retinal  artery  the  ophthalmoscope  re- 
veals a  perfect  anaemia  of  the  retinal  arteries;  the  retinal  veins 
are  attenuated,  but  contain  here  and  there  broken  columns  of 
blood.  Near  the  optic  papilla  and  around  the  macula  lutea,  the 
retina  appears  obscured  by  a  whitish  infiltration,  and  the  fovea 
centralis  is  seen  as  a  small  cherry-red  spot.  This  pronounced  color 


Fig.  52.  Diagram  showing  Detachment  of  the  Retina  from  the  Choroid  in  a  Short- 
sighted Eye.  C.  Cornea.  CB.  Ciliary  body.  L.  Crystalline  lens.  S.  Sclerotic. 
Ch.  Choroid.  R.  Retina.  DR.  Detached  retina.   O.  Optic  nerve. 

of  the  fovea  centralis  is  probably  due  to  contrast.  After  some 
time  the  infiltration  in  the  retinal  tissue  disappears,  and  later  on 
the  retina  and  optic  nerve  become  atrophic. 

In  embolism  of  a  single  branch  of  the  central  retinal  artery 
these  symptoms  are  confined  to  the  part  of  the  retina  which  it 
supplies. 

In  thrombosis  of  the  central  retinal  vein  the  arteries  appear 
also  very  thin,  but  the  veins  are  usually  greatly  enlarged,  and  a 
number  of  hemorrhages  are  seen  in  the  retinal  tissue. 

No  treatment  is  of  any  value  in  these  affections. 
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Another  form  of  more  or  less  sudden  blindness  owes  its 
origin  to  the  detachment  of  the  retina  from  the  choroid.  (See  fig- 
ure 52.)  This  is  due  to  an  effusion  of  a  serous  fluid  between  the 
two  membranes,  and  is  most  apt  to  occur  in  eyes  suffering  from 
a  high  degree  of  myopia. 

Patients  attacked  by  detachment  of  the  retina  usually  state 
that  a  cloud  seemed  gradually  to  spread  over  the  sight  until  it 
allowed  them  to  see  only  a  part  of  the  object  looked  at,  and  this 
only  as  if  through  a  mist ;  at  a  later  stage  sight  is  reduced  to 
virtually  nothing.  It  may  have  taken  a  few  hours,  or  days,  or 
even  months  to  develop  all  these  symptoms. 

When  a  large  portion  of  the,  retina  is  detached,  and  especially 
when  the  detachment  involves  the  peripheric  parts  of  the  retina, 
the  detached  bladder-like  membrane  may  sometimes  be  seen 
with  the  naked  eye  floating  behind  the  crystalline  lens. 

By  the  examination  of  the  field  of  vision  the  extent  of  the  de- 
tachment may  readily  be  judged  ;  examination  with  the  ophthal- 
moscope will  enable  us  to  make  the  diagnosis  sure. 

Sometimes  we  see  small  rents  in  the  detached  parts  of  the 
retina,  caused  evidently  by  the  pressure  of  the  fluid  exuded 
behind  it.  The  vitreous  body  is  usually  liquified,  and  the 
tension  of  the  eye-ball  is  less  than  normal. 

The  diagnosis  i3,  as  a  rule,  easily  made.  The  only  affection 
with  which  detachment  of  the  retina  might  easily  be  confounded 
is  sarcoma  of  the  choroid,  in  which,  moreover,  retinal  detach- 
ment is  often  actually  present  as  a  complication. 

The  prognosis  is  unfavorable.  Although  we  may  sometimes 
succeed  in  perfectly  curing  a  recent  detachent  of  the  retina,  re- 
lapses are  almost  sure  to  occur,  and  getting  less  and  less  tract- 
able, they  finally  leave  the  eye  in  a  useless  condition. 

The  treatment  now  most  practiced,  consists  in  repeated  hy- 
podermic injections  of  a  solution  of  the  muriate  of  pilocarpine,, 
and  the  results,  especially  in  recent  cases,  are  often  for  the  time 
very  satisfactory.  Whether  the  cures  are  any  more  permanent 
than  they  were  by  the  old  method  of  treatment,  remains  as  yet 
to  be  proved.  But  this  new  method  of  treatment,  when  success- 
ful, requires  less  time,  and  is  less  disagreeable  to  the  patient. 

The  older  method  of  treatment  requires  a  complete  rest  for 
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weeks.  This  is  accomplished  by  ordering  the  patient  to  lie  in 
bed,  and  even  as  much  as  possible  on  his  back,  by  paralyzing 
his  accommodation  with  sulphate  of  atropia,  and  by  keeping 
the  eye-ball  under  slight,  continued  pressure  with  a  compressive 
bandage. 

Depletion  of  the  bowels  and  sometimes  leeching  at  the  tem- 
ple may  be  useful. 


Fig.  53.  Pigmentary  Ketinitis.  The  optic  papilla  is  anaemic.  Of  the  retinal  blood 
vessels  but  few  are  visible  and  these  few  are  greatly  reduced  in  calibre.  Deposits 
of  pigment  lie  in  the  periphex-y  of  the  retina. 

Puncture  of  the  detached  retina  through  the  sclerotic  has 
been  resorted  to,  but  with  uncertain  and  varying  success. 

Detachment  of  the  retina  usually  attacks  but  one  eye  at  the 
time. 

Pigmentation  of  the  retina  may,  as  has  been  stated,  be  the 
consequence  of  plastic  choroiditis,  and  it  then,  as  a  rule,  remains 
stationary.    There  is,  however,  also  a  progressive  form  of  pig- 
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mentation  of  the  retina,  due  to  proliferation  of  the  pigment 
wMeit  is  called  retinitis  pigmentosa  (See  figure  53).  This  affec- 
tion gradually  leads  to  atrophy  of  the  retina,  solidification  of  the 
blood-vessels  by  an  inflammatory  process  in  their  lymph-sheaths 
and  walls,  andatrophy  of  the  optic  nerve.  It  terminates  in  blind- 
ness. It  takes,  however,  a  great  many  years  before  this  final 
result  is  reached.  As  the  disease  begins  at  the  periphery  of  the 
retina,  and  only  gradually  advances  towards  its  center,  the  peri- 
pheric vision  of  such  patients  at  first  destroyed,  and  their 
visual  tield  becomes  gradually  narrower,  until  finally  their  cen- 
tral vision  is  also  lost. 

A  very  characteristic  symptom  in  this  affection  is  the  fact 
that,  when  night  comes  on,  the  patients  see  much  less  distinctly. 
This  condition  is  known  as  h  memlopia  or  night-blindness. 

Pignu  ntary  n  tim  itis  is  always  observed  in  both  eyes.  Treat- 
ment is  of  no  use.  With  regard  to  its  etiology,  consanguinity  of 
the  parents  has  been  thought  by  some  writers  to  be  the  primary 
cause. 

The  retinal  tissue  is  not  very  apt  to  become  primarily  inflam- 
ed, and  there  are  only  two  distinct  forms  of  retinitis,  not  depen- 
dent on  choroiditis,  namely,  syphilitic  retinitis  and  albuminuric 
retinitis,  the  latter  being  actually  a  neuro-retinitis. 

Syphilitic  r<  tinitis  is  usually  one  of  the  later  manifestations 
of  syphilis.  The  ophthalmoscope  shows  the  retina  dull  and  hazy, 
particularly  in  the  vicinity  of  the  optic  papilla  and  along  the 
course  of  the  larger  retinal  blood-vessels.  The  blood-vessels 
themselves  appear  veiled,  and  sometimes  perfectly  covered  in  a 
part  of  their  course,  by  the  exudation.  The  retinal  veins  are 
broad  and  somewhat  tortuous.  The  optic  papilla  usually  appears 
reddish  and  slightly  swollen,  and  its  outlines  are  not  quite  dis- 
tinct. If  the  disease  goes  on,  it  leads  to  hypertrophy  of  the 
connective  tissue  of  the  retina,  and  consequent  atrophy  of  its 
nervous  elements. 

The  patients  complain  usually  of  seeing  strange  photopsi.-ie; 
dazzling  lights,  etc.    Then  their  sight  is  obscured  in  such  a  way, 
that  they  need  more  light  than  formerly,  in  order  to  see  dis- 
tinctly.   This  impairment  of  vision  is,  however,  often  much  less 
than  would  be  expected  from  the  condition  of  the  retina. 
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Syphilitic  retinitis  is  very  prone  to  relapse,  and  if  not  pro 
perly  treated,  it  may.  as  already  indicated,  lead  to  blindness. 

The  treatment  consists  in  vigorous  anti-syphilitic  measures, 
combined  with  perfect  rest  of  the  eves  in  a  dark  room,  and  as- 
sisted by  the  instillation  of  sulphate  of  atropia,  and  by  local 
depletions. 

Albwnmwnc  retinitis  as  its  name  indicates,  is  chiefly  due  to 
albuminuria  /,  e.  to  nephritis  in  all  its  forms,  but  especially  to 
the  shrinking  kidney. 

In  an  eye  suffering  from  albuminuric  retinitis  we  find  the 
optie  papilla  swollen  and  infiltrated,  its  normal  outlines  indis- 
tinct, or  even  perfectly  hidden  by  a  whitish  exudation,  which 
extends  into  the  neighboring  retinal-tissue.  The  retinal  veins 
are  gorged  with  blood,  and  very  tortuous,  almost  like  cork- 
screws, their  origin  in  the  papilla  is  invisible,  and  parts  of  them 
within  the  retina  are  perfectly  covered  by  the  dense  whitish  exu- 
dation. The  retina  shows,  moreover,  a  number  of  white,  shining 
spots  of  various  shapes.  These  appear,  especially,  around  the 
macula  lutea,  and  are  usually  arranged  in  a  radial  direction 
around  it  and  thus  form  a  very  characteristic  stellate  picture. 
Here  and  there  hemorrhages  are  visible  in  the  retinal  tissue.  In 
rare  cases  detachment  of  the  retina  around  the  optic  papilla  has 
been  observed.  Albuminuric  retinitis  is  due  to  changes  in  the 
blood-vessels  of  the  retina,  and  belongs  to  the  uremic  stage  of 
nephritis.  Yet,  in  some  cases,  the  ophthalmoscopic  diagnosis 
may  reveal  nephritis,  when  its  existence  has  not  yet  been  thought 
of,  because  of  the  absence  of  other  marked  symptoms  of  the  dis- 
ease. 

The  disturbance  of  vision  is  often  strangely  small,  in  view  of 
the  very  conspicuous  changes  in  the  structure  of  the  retina  ;  on 
the  other  hand  patients  in  later  stages,  of  the  disease  may  some- 
times be  blind  for  hours  at  a  time  and  then  regain  sight,  without 
any  visible  changes  in  the  condition  of  the  retinal  tissue.  This 
happens  during  the  so-called  uraemic  attacks. 

It  is  hardly  necessary  to  say,  that,  as  there  is  no  cure  for 
a  well  established  nephritis,  there  is  also  none  for  the  albumin- 
uric retinitis. 

Similar  forms  of  retinitis  are  sometimes  seen  in  cases  of  in- 
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tra-eranial  tumors  with  subsequent  neuro-retinitis.   (Sec  Chapter 

XX11)-  i     vi     *  1 

Hemorrhage  into  tho  retinal  tissue  are  observed  witnout  Do- 
ing preceded  by  any  inflammatory  changes  ;  the  old  name  of 
hemorrhagic  retinitis,  is  therefore,  a  misnomer.  Their  cause  is 
undoubtedly  a  degeneration  of  the  walls  of  the  blood-vessels. 
They  vary  in  size,  shape  and  number,  may  attack  one  eye,  or 
both  eyes  at  the  same  time,  and  accordingly  interfere  with  vision 
to  a  very  varying  degree.  In  some  eases  the  retinal  hemorrhages 
are  so  numerous,  that  sight  is  nearly  abolished  from  the  start. 

The  exuded  blood  soon  undergoes  fatty  degeneration,  and 
becomes  absorbed,  leaving  an  atrophic  spot  or  spots,  where  the 
nervous  elements  of  the  ret  ina  have  been  destroyed.  Sometimes 
however,  the  absorption  takes  place,  leaving  no  trace  behind. 
In  other  cases  a  glaucomatous  process  may  be  set  up  leading 
to  the  destruction  of  the  eye.  Such  hemorrhages  when  they 
have  once  occurred  in  an  eye  are  likely  to  recur. 

The  cause  s  of  the  retinal  hemorrhages  are  heart-disease,  ath- 
eromatous degeneration  of  the  walls  of  the  arteries,  pernicious 
anaemia,  etc.,  or  they  may  be  duo  to  the  suppression  of  the  men- 
strual flow,  especially  at  the  period  of  change  of  life. 

The  treatment  of  retinal  hemorrhages  must  adapt  itself  in 
the  main  to  the  particular  causes  which  are  recognized  in  the 
ease  in  hand  ;  at  the  same  time  it  is  well  to  give  the  eyes  perfect 
rest,  and  perhaps,  also,  to  apply  leeches  to  the  temple. 

The  retina  is  sometimes  the  seat  of  a  form  of  malignant  tu- 
mor, which  has  been  called  glioma.  It  is  only  found  in  children 
and  in  many  cases  soon  after  birth. 

The  affection  is  usually  noticed  by  the  parents  through  the 
child's  blindness  in  one  or  possibly  both  eyes,  together  with  a 
characteristic  yellowish-gray  reflection  from  the  back-ground  of 
the  eye-ball,  which  has  given  rise  to  the  name  of  amaurotic  cat's 
eye. 

The  tumor  usually  grows  rather  rapidly,  and  although  the 
eye  may  show  no  external  sign  of  anything  being  wrong  within 
it,  so  long  as  the  tumor  is  small,  the  newformation  will  at  a  later 
period  cause  exactly  the  same  symptoms  which  we  have  de- 
scribed as  due  to  the  growth  of  a  choroidal  tumor.     Finally  the 
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eye-ball  bursts,  and  the  tumor  shows  itself  outwardly.  (See  fig- 
ure 54.)  At  the  same  time  it  has  usually  already  extended  into 
the  tissue  of  the  optic  nerve.  It  soon  causes  metastases  in  the 
bones  of  the  skull,  the  brain  and  other  organs. 

The  atfection  may  attack  only  one  eye  or  both,  although,  as 
a  rule,  not  simultaneously  ;  it  leads,  if  not  interfered  with,  ab- 
solutely to  death. 


Fig.  54.  Diagram  showing  an  Eye-ball  affected  with  Glioma  of  the  Retina.  The  tu- 
mor not  only  fills  the  eye-ball,  but  has  already  broken  through  the  sclerotic  The 
pigment  lying  in  the  tissue  of  the  glioma  is  derived  from  the  choroid. 

The  only  remedy  is  the  earliest  possible  removal  of  the  eye- 
ball, and  when  both  eyes  are  affected,  the  physician  may  find 
himself  in  the  very  disagreeable  dilemma  of  insisting  on  the  re- 
moval of  both  eye-balls  in  the  hope  of  possibly  saving  the  child's 
life,  or  of  letting  it  die.  The  latter  is  usually  the  result  accepted 
by  the  parents. 

When  the  eye  is  removed  too  late,— and  this  is  unfortunately 
nearly  always  the  case— relapses  will  occur  within  the  orbit,  lead- 
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ing  rapidly  to  death,  although  usually  with  loss  suffe^ 
cMLd  than  when  the  eye-ball  has  been  allowed  to  burst  and  form 
a  huge  and  repulsive  tumor.  a„rw« 
In  some  cases  inflammatory  deposits  in  the  vitreous  bod,  have 
been  mistaken  for  glioma. 


CHAPTEE  XIV. 


DISEASES  OF  THE  OPTIC  NERVE. 

Hyperemia.-  Neurttis  Optica.-Atrophy.- Color  Blindness.- Amblyopia. - 
Amaurosis.-Hemianopia.-Injuries.-Neoplasms.-Myxoma. 

Hypercemia  of  the  optic  papilla  is  almost  always  accom- 
panied by  hyperemia  of  the  retina,  and  occurs  as  a  symptom 
accompanying  inflammations  of  the  uveal  tract.  But  we  some- 
times meet  with  a  genuine  hyperemia  of  the  optic  nerve  and 
retina  alone,  in  which  case  it  may  be  an  early  stage  of  a  neuritis 
or  simply  a  passing  pathological  condition,  brought  about"  by 
over- work,  especially  in  bad  light.  The  symptoms  and  the  treat- 
ment are  the  same  as  have  been  described  in  connection  with  hy- 
peremia of  the  retina.  When  the  hyperemia  is  caused  by  an 
uncorrected  error  of  refraction,  this  should  be  corrected  by  prop- 
erly selected  glasses. 

Neuritis  optica  appears  in  two  forms  :  the  more  frequent  one, 
m  which  the  inflammatory  symptoms  of  the  optic  papilla  are 
plainly  visible  (papillitis®,  papillo-retinitis,  neuro-retinitis,  ret- 
initis ascendens),  and  a  second  form,  in  which  the  ophthalmo- 
scope may  at  first  reveal  hardly  any  signs  of  inflammation,  but 
yel  the  symptoms  are  such  as  can  only  be  explained  by  the  sup- 
position, that  a  neuritis  is  present  in  the  part  of  the  nerve  which 
lies  behind  the  eye-ball  (neuritis  descendens). 

We  sometimes  find,  preceding  neuritis  ascendens,  an.  (Edema- 
tous condition  of  the  optic  papilla.  This,  however,  is  soon 
superseded  by  active  inflammatory  symptoms. 

In  most  cases  the  neuritis  involves  first  the  interstitial  con- 
nective tissue  of  the  optic  nerve,  and  the  nerve-fibres  become 
only  secondarily  affected.  (See  figure  55). 

On  examination  with  the  ophthalmoscope,  we  find  in  early 
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stages  of  optic  neuritis  a  hyperemia  of  the  optic  papilla,  com- 
bined with  swelling,  and  indistinctness  of  its  outlines.  The 
retinal  veins  are  enlarged  and  tortuous.  Later  on  the  optic  pa- 
pilla becomes  more  and  more  infiltrated  and  swollen.  Its  color 
is  then  a  whitish  gray,  its  normal  outlines  become  perfectly  hid- 
den, and  small  hemorrhages  may  appear  in  its  tissue.  The  main 
trunks  of  the  retinal  blood-vessels  in  the  optic  papilla  become 
so  covered  by  the  infiltration  that  they  sometimes  cannot  be 
recognized.  The  surrounding  retinal  tissue  appears  hazy,  and 
hemorrhages  in  the  retinal  tissue  are  seldom  wanting. 


Fig.  55.  Longitudinal  Section  through  the  Optic  Nerve  in  a  Case  of  Interstitial  Optic 
Neuritis.  CV.  Central  retinal  vein  greatly  dilated.  IS.  Intravaginal  space  also 
dilated.  The  optic  papilla  is  greatly  swollen,  and  contains  a  number  of  newly- 
formed  blood-vessels.  The  connective  tissue  is  in  a  state  of  infiltration. 

The  more  the  swelling  and  infiltration  of  the  optic  papilla  in- 
crease, the  more  prominent  are  the  symptoms  of  constriction  of 
the  retinal  blood-vessels.  This  fact  has  given  this  condition  the 
name  of  "choked  disk."  Later  on  retraction  of  the  newly  formed 
connective  tissue  and  consequent  atrophy  of  the  optic  nerve  and 
retina  take  place.  In  these  cases  of  atrophy  after  neuritis  optica 
we  arc  often  able  to  diagnosticate  the  preceding  neuritis  long 
after  it  has  occurred  by  the  bluish  gray  discoloration  and  irregu- 
lar outlines  of  the  optic  papilla,  and  from  the  remaining  traces 
of  hemorrhages. 
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If  arrested  in  its  early  Btages  the  disease  sometimes  gets  well 
without  impairment  of  vision. 

The  patients  come  generally  under  observation  on  account  of 
impaired  vision  ;  still,  the  original  causes  of  a  neuritis  ascendens 
may  have  forced  them  to  seek  a  physician's  advice  before  the 
appearance  of  eye-symptoms,  in  which  case  the  condition  of  the 
the  optic  nerve  may  help  to  diagnosticate  the  primary  disease. 

The  most  frequent  primary  causes  of  this  form  of  optic  neu- 
ritis are  intra  cranial  affections,  and  among  these  especially  tu- 
mors, then  syphilis,  lead-poisoning,  albuminuria  and  diabetes. 
The  disease  most  frequently  attacks  both  eyes. 

The  treatment  of  optic  neuritis,  as  of  retinitis,  is  in  the  main 
that  of  its  primary  cause. 

We  shall  have  further  occasion  to  refer  to  this  subject  in 
Chapter  XXIII. 

Neuritis  descendens  is  but  seldom  seen. 

The  affection  causes  a  more,  or  less  sudden  total  or  partial 
blindness  of  one  or  both  eyes,  and  with  the  ophthalmoscope  we 
find  at  first,  perhaps,  only  a  somewhat  anaemic  optic  papilla. 
This  anaemia  is  caused  by  pressure  upon  the  arterial  blood-ves- 
sels. The  retinal  veins  appear  fuller,  than  normal,  and  there 
may  be  also  a  slight  exudation.  Later  on  the  optic  papilla  and 
retina  may  show  signs  of  active  inflammation. 

The  disease  may  end  in  perfect  recovery,  or  it  may  lead  to  a 
partial  atrophy  of  the  optic  nerve,  and,  especially,  of  those 
fibres  which  go  to  the  macula  lutea.  In  this  case  peripheral  vis- 
ion may  be  normal,  while  central  vision  is  abolished  {central 
scotoma). 

If  there  is  any  general  cause  to  be  detected,  to  which  the  dis- 
ease of  the  nerve  may  be  due,  treatment  must  be  directed  to  the 
removal  of  this  cause.  When  we  are  unable  to  find  such  a 
cause,  the  employment  of  iodide  of  potassium,  mercury  in  some 
form,  leeches,  diaphoretics  and  diuretics  may  be  beneficial. 

A  frequent  affection  of  the  optic  nerve  is  atrophy  without 
any  visible  sign  of  inflammation  and  due  undoubtedly  to  im- 
paired nutrition  and  consequent  degeneration  of  the  nerve-fibres, 
conjoined  with  a  slowly  increasing  newformation  of  connective- 
tissue.  The  atrophy  may  attack  a  part  only  of  the  optic-nerve 
fibres,  or  it  may  involve  the  whole  nerve. 
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The  optic  papilla  in  such  a  case  appears  whitish  or  grayish, 
sometimes  dotted,  in  other  cases  of  a  uniformly  shining  white. 
The  retinal  blood-vessels  are  very  small,  and  their  peripheral 
ends  and  smaller  branches  are  invisible.  Later  on  the  optic  papilla 
appears  slightly  excavated.    (See  figure  56). 

According  to  the  degree  of  atrophy  is  the  impairment  of 
sight ;  in  the  highest  grades  it  is  totally  abolished.  There  are 
often  central  scotomata,  and  the  color  sense  is  diminished,  or 
color-blindness,  especially  for  red  and  green,  may  occur. 

The  disease  usually  affects  both  eyes.  A  similar  condition 
may  come  about  from  any  pressure  upon  and  consequent  im- 
pairment of  the  nutrition  of  the  optic  nerve,  as  through  an  ex- 


PiQ.  56.  An  Atrophic  Excavation  of  the  Optic  Papilla. 

ostosis,  or  from  exudation  in  cerebral  or  cerebro-spinal  menin- 
gitis. 

The  most  frequent  cause  of  this  form  of  atrophy  of  the  optic 
nerve  is  the  abuse  of  tobacco  and  alcoholic  stimulants.  There- 
fore, saloon-keepers  are  frequently  subject  to  it.  The  atrophy 
of  the  optic  nerve  following  the  abuse  of  tobacco,  or  of  alcohol, 
or  of  both  together,  has  a  comparatively  good  prognosis,  if  the 
patient  has  enough  moral  energy  left  to  abstain  totally  from  the 
use  of  these  noxious  substances.  Most  patients  of  this  kind, 
however,  will  resist  the  attempt  to  help  them;  and  here  the  voice 
of  the  family  physician  will  often  be  of  great  importance  in  aid 
of  the  efforts  of  the  specialist.  I  have  often  heard  the  exis- 
tence or  even  the  possibility  of  such  an  affection  laughed  at,  or 
at  least  doubted;  yet,  the  fact  is  so  absolutely  certain,  and  the 
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disease  so  perfectly  recognizable  and  recognized,  that  every  phy- 
sician, who  by  his  doubts  aids  the  patient  in  evading  the  neces- 
sary restriction,  commits  a  great  wrong. 

Besides  enforcing  abstinence,  it  will  be  well  to  give  aid  to  the 
usually  poor  appetite,  to  give  iodide  of  potassium  or  some  other 
tonic-,  and  to  induce  sleep  by  bromide  of  potassium  or  hydrate  of 
chloral.  In  some  cases  strychnia  is  of  use  and  in  others  electri- 
city has  proved  successful.  But  all  these  remedies  are  of  no  use 
unless  either  total  or,  if  this  cannot  be  obtained  at  least  partial, 
abstinence  from  the  use  of  the  noxious  substances  is  insured. 

When  syphilis  is  the  cause  of  atrophy  of  the  optic  nerve 
anti-syphilitic  treatment  must  be  resorted  to. 

In  a  number  of  cases  the  atrophy  of  the  optic  nerve  is  depen- 
dent on  tabes  dorsalis,  or  on  sclerosis  of  the  spinal  cord  or  me- 
dulla and  is  then  always  associated  with  myosis  and  immobility  of 
the  contracted  pupils,  caused  by  the  loss  of  reflex-action.  The 
pupil,  however,  usually  becomes  still  smaller  when  an  effort  at 
accommodation  is  made. 

It  has  been  already  mentioned  that  in  cases  of  atrophy  color- 
blindness may  occur. 

This  acquired  color-blindness  must,  however,  not  be  confound- 
ed with  the  not  uncommon  congenital  color-blindness  in  which 
there  is  no  disease,  but  a  lack  of  perception  of  certain  colors. 
This  congenital  color-blindness  is  usually  either  a  red-green  blind- 
ness, or  a  blue-yellow  blindness.  The  general  acuteness  of  vis- 
ion is  usually  perfect  in  this  affection,  and  the  color-blindness  is 
incurable.    (See  Chapter  XXIV.) 

The  terms  amblyopia  and  especially  amaurosis  are  frequently 
used  by  practitioners,  and  seem  to  convey  to  the  patients  a  most 
fearful  idea  of  their  condition.  It  may,  therefore,  be  well  to 
state,  that  the  term  amblyopia  means  nothing  but  defective 
sight,  and  is,  especially,  used  to  designate  defective  sight  from 
a  disease  of  the  back-ground  of  the  eye-ball,  and  more  especially, 
of  the  optic  nerve.  Amaurosis  also,  is  not  the  name  of  a  disease, 
but  it  means  simply  blindness  from  disease  of  the  fundus  oculi, 
especially  from  an  affection  of  the  optic  nerve. 

The  term  kemdanqpia  designates  the  loss  of  half  of  the  field 
of  vision.    It  and  its  causes  will  be  detailed  in  Chapter  XXII. 
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Iiytmw  to  the  optic  nerve  may  lead  to  partial  or  total  atro- 
phy according  to  their  extent.  Atrophy  of  the  opt  ic  nerve  is 
also  observed  after  injuries  to  the  head  and  is  then  in  most  cases 
due  to  a  fracture  of  the  walls  of  the  canalis  opticus. 

The  tumors  of  the  optic  nerve  are  either  myxomatous,  fibro- 
myxomatous  or  mdotheUomatous  {psammoma)  or  sarcomatous 
in  nature.  They  usually  spring  from  the  sheaths  of  the 
nerve,  and  destroy  sight,  by  compressing  the  nerve-tissue. 

Besides  the  gradually  increasing  blindness  which  they  cause, 
a  gradually  increasing  exophthalmos  is  also  noticed. 

This  protrusion  of  the  eye-ball  is  usually  directed  straight 
forward,  and,  unless  the  tumor  is  very  large,  the  mobility  of  the 
eve-ball  is,  perhaps,  generally  impaired,  but  not  in  any  especial 
direction.  This  is  easily  understood,  since  the  tumor  originates 
within  the  hollow  cone  which  the  external  ocular  muscles  form 
within  the  orbit  For  the  same  reason  we  find  by  palpation  that 
the  tumor  moves  with  the  eye-ball.  The  ophthalmoloscope  re- 
veals either  optic  neuritis,  or  atrophy  of  the  optic  papilla. 

The  treatment  consists  in  an  early  removal  of  the  tumor. 
Formerly  the  eye-ball  was  always  removed  with  the  newforma- 
tion,  but  since  Knapp  first  succeeded  in  removing  a  tumor  of 
the  optic  nerve  without  sacrificing  the  eye-ball,  the  operation 
has  been  several  times  repeated,  aud  should  always  be  attemp- 
ted. 


CHAPTER  XV. 

DISEASES  OF  THE  CRYSTALLINE  LENS. 

Congenital  Cataract.  —  Zonular  Cataract.—  Polar  Cataract  —  Total  Cata- 
ract.—Acquired  Cataract— Soft  Cataract.— Cortical  Cataract.— Nuclear 
Cataract.  —Diabetic  Cataract.  —  Traumatic  Cataract.  —  Dislocation  op 
the  Crystalline  Lens.— Ectopia  Lentis.— Aphakia. 

The  affections  of  the  crystalline  lens,  for  which  patients  seek 
advice,  are  of  two  kinds,  namely,  the  formation  of  a  cataract,  or 
the  dislocation  of  the  crystalline  lens.  Both  affections  may  be 
either  congenital  or  acquired. 


Fig.  57.  Diagram  showing  where  the  Opacities  of  the  Crystalline  Lens  lie  in  Cases  of 
Zonular  (lamellar)  Cataract. 

Cataract  is  the  name  for  every  opacity  or  dimness  of  the 
crystalline  lens,  be  it  partial  or  total. 

The  congenital  forms  of  cataract,  with  which  we  usually 
count  those  which  are  observed  soon  after  birth,  are  :  zonular 
cataract,  polar  cataract  and  total  soft  cataract. 
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Zonular  (IcmeUw)  cataraet  is  the  name  given  to  a  condition 
in  which  one  or  more  layers  of  the  crystalline  lens,  or  only  parte 
of  one  or  several  layers  of  its  substance,  are  opaque,  (bee  fagure 
57.)  This  is  the  most  common  form  of  congenital  cataract.  It 
is  usually  stationary,  seldom  progressive,  and  nearly  always  at- 
fects  both  eyes.  It  is  often  connected  with  rhachitis  or  a  stru- 
mous diathesis  ;  it  seems  also  to  be  in  some  cases  connected  with 
the  tact  of  consanguinity  of  the  parents. 

The  atiection  is  usually  first  noticed  by  the  parents  several 
years  after  birth,  and  especially  when  the  children  begin  to  play 

with  small  objects. 

When  the  pupil  is  well  dilated  in  such  cases,  we  see  behind 
the  pupil  a  greyish,  circular,  often  striated,  opacity,  covered  an- 
teriorly by  transparent  lens-substance,  and  leaving  the  periphery 
of  the  crystalline  lens  clear.  The  opacity  generally  appears 
densest  in  the  center,  and  its  outlines  are  usually  well  denned. 


Pig.  58.  Shows  an  Eye  operated  upon  by  Iridectomy,  on  account  of  Zonular  (lamel- 
lar) Cataract. 

If  the  outlines  of  the  opacity  are  indistinct,  it  may  be  a  sign 
that  the  cataract  is  of  a  progressive  form.  By  the  use  of  the 
ophthalmoscope  wre  can  see  very  clearly  what  parts  of  the  crys- 
talline lens  as  yet  remain  clear  and  available  for  vision,  and,  on 
the  other  hand,  whether  some  part  of  the  lens  is  in  such  a  condi- 
tion that  it  might,  perhaps,  be  used  to  better  advantage  were  the 
pupil  more  favorably  situated.  This  point  is  of  great  importance 
with  regard  to  the  method  of  operating  which  is  to  be  chosen. 
Eyes  a  tie  cted  with  similar  cataract,  are  often  near-sighted,  and 
may,  furthermore,  show  other  defects. 

Zonular  cataract  usually  prevents  children  from  attending 
school,  and  therefore  something  ought  to  be  done  at  an  early 
period.     The  operation,  which  is  most  frequently  performed, 
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and  whicn  is  often  quite  successful,  consists  in  making  a  smaU 
mdectomy  in  front  of  the  clearest  part  of  the  peripheral  portion 
of  the  crystalline  lens.  (See  figure  58.)    An  even  better  visual 
result  may  be  obtained  by  allowing  the  iris  to  remain  entangled 
in  the  corneal  wound  (vridenek  im).    Thus  the  pupil  will  be  dis- 
located toward  this  side  without  the  enlargement  resulting  from 
:>»  in^vto.ny.  and  some  of  the  diffuse  light,  which  otherwise 
would  tall  into  the  eye,  will  be  excluded.     Although  the  imme- 
diate effect  may  be  thus  improved,  the  procedure  of  causing  an 
incarceration  of  the  iris  in  the  cornea  is  of  somewhat  doubtful 
advantage,  when  we  consider  the  future  of  such  an  eye-ball.  In 
fact  very  serious  consequences,  such  as  iridocyclitis,  glaucoma 
and  even  sympathetic  ophthalmia  of  the  other  eye,  have  been 
occasionally  observed  as  a,  result  of  this  particular  procedure  A 
simple  iridectomy,  or,  when  it  can  be  safely  accomplished,  a 
simple  lridotomy,  is  therefore  generally  to  be  preferred. 

A  large  proportion  of  the  cases  of  zonular  cataract  receive, 
however,  but  little  benefit,  or  even  none  at  all,  from  any  of  these 
operations.    It  is,  therefore,  necessary  in  a  great  number  of  cases 
to  get  rid  of  the  whole  lens  by  carefully  incising  the  anterior  lens- 
capsule  and  thus  allowing  the  lens-substance  to  be  slowly  dis- 
solved by  the  action  of  the  aqueous  humor.  This  little  operation, 
called  discission,  must  generally  be  repeated  several  times,  until 
a  clear  pupil  is  obtained.    An  eye  which  has  been  operated  upon 
in  this  manner  is,  of  course,  deficient  in  refractive  power  and 
has  also  entirely  lost  the  faculty  of  accommodation,  yet  with  the 
help  of  the  proper  glasses  vision  is  usually  comparatively  good, 
and  a  moveable,  round,  and  central  pupil  is  procured  as  in  the 
normal  eye.    I  have  even  performed  this  operation  several  times 
with  marked  success  in  eyes  which  had  previously  been  operated 
upon  by  iridectomy  with  little  or  no  benefit. 

Polar  ox  pyramidal  cataract  consists  in  a  small  densely 
opaque  cone,  sitting  apparently  upon  the  middle  of  the  anterior 
surface  of  the  lens-capsule,  but  really  enclosed  within  it. 

What  is  sometimes  called  a  posterior  polar  cataract  is  only  a 
deposit  upon  the  posterior  lens-capsule,  and  is,  therefore,  proper- 
ly speaking,  no  cataract  at  all. 

Anterior  polar,  or  pyramidal  cataract  is  frequently  combined 
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with  other  malformations  (microcornea,  microphthalmias  or  colo- 
boma  of  the  iris,  or  of  iris  and  choroid,  etc.).  (See  figure  59.)  If 
no  other  malformation  exists  with  it,  it  is  not  impossible  that  ul- 
ceration with  perforation  of  the  cornea  and  the  subsequent  adhe- 
sion of  the  anterior  lens-capsule  to  the  cornea,  during  foetal  life 
or  early  infancy,  may  have  been  the  cause  of  the  formation  ot 
the  opaque  cone  (0.  Beeh  r). 

In  an  eye  affected  with  this  form  of  cataract,  the  light 
can,  of  course,  only  enter  the  eye  peripherally.  We  may,  there- 
fore, be  able  to  improve  the  sight  materially  by  an  iridectomy, 
or  we  may  have  to  resort  to  discission  of  the  lens-capsule,  in 
order  to  bring  about  the  absorption  of  the  whole  crystalline  lens. 

Total  congenital  cataract  may  be  perfectly  soft,  or  it  may 
have  a  hard  nucleus.     Sometimes  the  whole  cataract  appears 


Fig  59.  An  Eye  affected  with  Congenital  Anterior  Polar  (pyramidal)  Cataract  and 
Coloboma  of  the  Iris. 


thin  and  shrunken,  in  which  case  it  has  probably  been,  in  the 
beginning,  a  soft  cataract,  and  has  lost  some  of  its  more  fluid 
parts  by  exosmosis. 

The  removal  of  a  total  congenital  cataract  should  be  effected 
as  early  as  possible,  and  the  urgency  is  even  greater  than  in 
cases  of  zonular  or  pyramidal  cataract,  inasmuch  as  the  latter 
allow  of  some  sight,  while  in  total  cataract  there  is  no  vision  of 
objects,  but  only  perception  of  light.  The  longer  we  delay  the 
operation,  therefore,  the  less  will  be  the  probability  of  obtaining 
good  and  useful  vision.  Soft  total  cataract  may  be  got  rid  of 
by  discission  of  the  anterior  lens-capsule  ;  harder  ones  have  to 
be  extracted,  if  possible,  and  this  can  usually  be  done,  without 
an  iridectomy.  Shrunken  cataracts  may  be  divided,  or  may  be 
gently  pulled  out  of  the  eye  through  a  corneal  section  with 
forceps  or  a  sharp  hook. 
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In  all  three  forms  of  congenital  cataract  nystagmus,  i.  e.,  a  con- 
tinued motion  of  the  eye-balls  generally  in  a  horizontal  direc- 
tion Avill  develop,  if  the  obstacle  to  distinct  vision  is  not  removed 
at  an  early  date. 

In  all  forms  of  acquired  cataract  we  can  follow  up  the  whole 
process  from  beginning  to  cud,  and  we  speak  in  these  forms  of  an 
incipient,  unripe  (immature),  ripe  (mature)  or  over-ripe  (hyper- 
mature)  catarac  t,  according  to  the  stage  of  development.  We 
call  a  cataract  ripe  when  the  lens. is  opaque  throughout.  In  over- 
ripe cataract  we  find  the  outer  or  cortical  parts  fluid  or  semi- 
fluid, and  Ave  c  an  often  see  the  yellow  nucleus  lying  at  the  bottom 
of  the  lens  capsule,  and  changing  its  place,  according  to  the  law 
of  gravitation. 

With  regard  to  the  consistency  of  the  cataract,  we  have  a 
soft  or  even  fluid  cataract,  a  semi-soft  cortical  cataract,  a  hard 
nuclear  cataract. 

The  soft  or  fluid  cataract  is  most  frequently  found  in  young 
people.  It  appears  generally  of  a  white  or  bluish  color,  like 
milk,  and  the  fluid  contents  seem  to  bulge  the  anterior  lens-cap- 
sule forwards.  In  later  stages  deposits  of  lime  or  cholesterine 
may  be  seen  in  it,  or  the  cataract  may  shrink  by  giving  ofl"  some 
of  its  fluid  parts.  The  anterior  lens-capsule,  which  at  an  earlier 
period  appeared  tense,  will  then  become  wrinkled,  and  it  may 
even  happen  that,  as  a  result  of  the  shrinkage,  a  part  of  the  pupil 
may  be  uncovered  and  vision  be  more  or  less  perfectly  re-estab- 
lished. 

Cortical  cataract,  the  most  frequent  kind,  consists  in  the  loss 
of  transparency  of  the  cortical  layers  of  the  crystalline  lens. 
J  t  >  nucleus  may  remain  perfectly  clear.  The  formation  of  this 
form  of  cataract  usually  begins  at  the  equator  of  the  crystalline 
lens;  and,  in  its  incipient  stages,  it  can  be  diagnosticated  only 
after  full  dilatation  of  the  pupil.  It  is  then  best  seen  by  means 
of  the  ophthalmoscope.  Gradually  the  whole  cortex  of  the  crys- 
talline lens  assumes  a  striated  appearance,  and  the  opalescent 
striae  are  arranged  around  a  center  (the  anterior  pole  of  the  lens) 
like  the  spokes  of  a  wheel.  As  the  disease  advances  these  spokes 
become  broader  and  denser,  and  appear  of  a  grayish-white  or 
pearl-gray  color.    Finally,  in  the  stage  of  ripeness,  the  whole 
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cortex  is  involved,  and  vision  reduced  to  the  perception  of  light. 
While  these  changes  are  going  on  in  the  cortex  of  the  lens,  the 
nucleus  generally  retains  nearly  the  normal  degree  of  transpar- 
ency and  hardness  belonging  to  the  age  of  the  patient. 

The  over-ripe  (hypermature)  stage  we  have  already  described. 

Mtclear,  or  hard  cataract,  is  the  senile  cataract  proper.  In  this 
form  of  cataract  the  central  hardening  of  the  crystalline  lens, 
which  in  middle  and  advanced  life  results  in  the  formation  of  the 
nucleus,  goes  on  to  the  very  periphery  of  that  organ.  Such  a 
cataract  is  hard,  and  has  an  amber  tint.  It  docs  not,  as  a  rule, 
entirely  obscure  sight,  and  it  often  allows  patients  to  count  fin- 
gers at  some  distance,  even  when  it  is  perfectly  ripe.  This  kind 
of  cataract  develops  slowly,  and  the  stria3  in  the  cortical  substance 
are  but  little  pronounced. 

When  these  different  forms  of  cataract,  which  are  usually 
acquired  at  an  advanced  period  of  life,  appear  in  an  otherwise 
apparently  healthy  eye,  they  are  called  uncomplicated  cataracts. 
When  other  affections,  or  their  results,  are  present  in  a 
cataractous  eye,  they  are  called  complicated  cataracts.  Thus 
a  c  ataract  may  be  complicated  by  corneal  scars,  posterior  syn- 
echia^, choroiditis,  detachment  of  the  retina,  glaucoma,  synch i- 
sis  of  the  vitreous  body,  etc.  Such  complicated  cataracts  arc 
generally  much  less  favorable  for  operation  than  the  uncompli- 
cated ones. 

When  cataract  develops  in  young  persons  its  formation  may 
be,  and  often  is,  caused  by  diabetes  mellitus. 

The  development  of  cataract  in  youth  and  in  the  early  years 
of  adult  life  is,  moreover,  often  dependent  on  some  inherited 
tendency,  and  may  show  itself  in  several  members  of  the  same 
family. 

At  a  certain  stage  in  the  development  of  a  cataract,  the  crys- 
talline lens  becomes  swollen,  while  still  tolerably  transparent;  and 
in  this  stage  the  eyes  often  become  short-sighted,  so  that  a  patient 
who  has  long  used  glasses  for  reading,  can  read  again  without 
glasses,  and  may  even  see  better  at  a  distance  with  concave 
lenses. 

For  congenital,  as  well  as  acquired  cataract,  there  is  but  one 
possible  way  of  treatment,  namely:  to  remove  the  opaque  crys- 
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talline  lens  from  the  eye-ball,  or  at  least  from  the  axis  of  vision, 
by  means  of  a  surgical  operation.  The  operation  of  discission, 
which  has  been  already  described  in  connection  with  congenital 
cataract,  is  applicable  also  to  softer  acquired  cataracts  in  persons 
under  about  30  years  of  age,  or  the  division  of  the  capsule  may 
be  followed,  after  the  lapse  of  a  few  days,  cither  by  the  removal 
of  the  soft  and  swollen  lens-substance  through  a  simple  linear 
incision  made  for  this  purpose  in  the  cornea,  or  by  aspiration  by 
means  of  a  tubular  curette.  If  the  cataract  is  hard  or  has  a 
hard  nucleus,  which  is  ordinarily  the  case  in  persons  who  have 
reached  or  passed  the  middle  period  of  life,  the  operation  known 
by  the  name  of  extraction,  and  which  has  for  its  object  the  re- 
moval of  the  entire  opaque  crystalline  lens  from  the  eye-ball,  is 
alone' applicable.  Extraction  may  again  be  performed  in  sev- 
eral different  ways,  such  as  varying  the  form  and  position  of  the 
corneal  incision,  extracting  the  lens  through  the  normal  pupil, 
or  enlarging  the  pupil  by  an  iridectomy,  opening  the  lens-capsule 
and  allowing  it  to  remain  within  the  eye-ball  after  the  extraction 
of  the  lens-substance,  or  extracting  the  cataractous  lens  in  its 
capsule,  etc.  • 

It  does  not  fall  within  the  scope  of  this  book  to  give  more 
than  a  bare  sketch  of  such  an  operation  as  cataract-extraction, 
and  for  this  the  reader  is  referred  to  Chapter  XXV. 

Every  physician  ought,  however,  to  have  a  definite  idea  as  to 
the  best  time  at  Which  to  operate  for  cataract,  and  also  to  know 
something  about  the  prognosis  of  such  an  operation, 

Cataract  extraction  should  not  be  performed  until  the  cata- 
ract is  ripe,  and  that  is  in  most  cases  until  vision  is  reduced  to 
the  faculty  of  differentiating  between  light  and  shade.  When 
a  ripe  cataract  is  viewed  by  oblique  illumination,  the  pupillary 
edge  of  the  iris  shows  no  shadow  on  the  anterior  surface  of  the  crys- 
talline lens.  With  the  ophthalmoscope,  as  a  rule,  no  red  reflex  can 
be  obtained  from  the  back-ground  of  the  eye.  Unripe  and  over-ripe 
cataracts  give,  as  a  rule,  less  satisfactory  results  after  an  opera- 
tion than  ripe  ones.  Before  advising  an  operation,  the  physician 
must  satisfy  himself  that  the  eye  is  in  an  otherwise  healthy  con- 
dition. It  is,  therefore,  desirable  that  every  physician  should  lie 
able  to  examine  the  eye  with  regard  to  its  function  of  vision. 
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The  patient  should  be  able  to  see  a  candle-flame  in  a  darkened 
room  across  the  whole  room,  and  also  to  point  out  in  what  direc- 
tion it  is  held.  If  he  cannot  do  this,  the  cataract  is  in  some  way 
a  complicated  one.  If  there  are  no  visible  sinus  of  former  in- 
flammation of  the  cornea  or  iris,  the  trouble  must  be  sought  for 
further  back.  By  now  examining  the  field  of  vision  with  a 
lighted  candle  in  a  darkened  room,  as  detailed  in  Chapter  II.,  we 
first  of  all  confirm  or  correct  the  former  observation  made  with 
the  candle;  and  secondly,  we  examine  whether  there  may  be  a 
well  defined  portion  of  the  field  of  vision  wanting,  in  which  case 
the  diagnosis  of  an  atrophic  choroiditis  or  a  detachment  of  the 
retina  is  to  be  made,  and  the  prognosis  modified  accordingly,  the 
latter  affection  is  the  most  likely  to  be  present  if  the  eye-ball  is 


Fig.  60.  Secondary  (capsular)  Cataract  after  Cataract  Extraction.  SC.  Cataract.  C. 
Cornea.  S.  Sclerotic.  I.  Iris.  CB.  Ciliary  body.  OW.  Corneal  incision  tor  the 
removal  of  the  primary  cataract,  to  the  inner  opening  of  which  IS,  the  iris-stump, 
caused  by  the  iridectomy,  is  adherent. 

also  soft.  If  the  pupil  dilates  but  slowly,  and  then  not  fully 
even  after  the  instillation  of  sulphate  of  atropia,  there  is  proba- 
bly something  wrong  in  the  uveal  tract,  and  such  eyes  are  espe- 
cially unfavorable  subjects  for  extraction  of  the  cataract,  even 
when  the  functional  examination  reveals  no  further  disturbance. 

According  to  statistics,  good  operators  lose  from  6  to  8  per 
cent,  of  eyes  after  operation  for  uncomplicated  cataract. 

After  cataract  extraction  has  been  performed  by  any  of  the 
methods  in  which  the  lens-capsule  is  left  in  the  eye-ball,  this 
membrane  may  give  occasion  for  a  secondary  operation  through 
its  becoming  dim  and  wrrinkled,  forming  wrhat  is  called  a  secon- 
dary cataract.  (See  figure  60).    In  such  a  case  a  simple  shifting 
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or  tearing  apart  of  the  lens-capsule,  as  soon  as  may  be,  after  the 
primary  operation,  is  sufficient.  The  longer  we  wait,  the  tougher 
the  lens-capsule  will  become,  and  it  may  finally  become  almost 
impossible  to  cut  it.  When  there  has  been  an  iritis,  and  per- 
haps an  irido-eyelitis  after  the  operation,  the  lens-capsule  and  the 
newly  formed  membranes  due  to  the  inflammation,  become  glued 
together  into  one  continuous  membrane.  Iridotomy  may  then 
be  performed  with  the  result  of  giving  the  patient  some  useful 
sight,  especially,  if  the  tension  of  the  eye-ball  is  not  diminished. 


Fig.  61.  The  Crystalline  Lens  (reduced  in  size)  is  dislocatedjand  lies  in  the  anterior 
chamber. 

*  « 

Injuries  to  the  crystalline  lens,  with  rupture  of  ths  lens-cap- 
sule, usually  cause  the  formation  of  a  soft  cataract  (traumatic 
cataract),  at  least,  if  the  patient  is  not  of  an  age  at  which  the 
lens  has  already  a  hard  nucleus. 


Fig.  62.  The  dislocated  Crystalline  Lens  lies  behind  the  lower  part  of  the  Iris  in  the 
vitreous  body,  and  leaves  part  of  the  pupillary  area  free. 

From  blows  upon  the  eye;  or  generally  from  any  injury  with 
a  blunt  instrument,  the  crystalline  lens  may  be  torn  from  the 
ligamentum  suspensorium  (zonule  of  Zinn),  or  the  latter  from  the 
ciliary  body,  and  the  crystalline  lens  thus  become  dislocated. 
The  dislocation  may  take  place  backwards  into  the  vitreous  body, 
or  forwards  into  the  anterior  chamber  (See  figure  61),  or  the  dis- 
located lens  may  remain  half  in  the  vitreous  body  and  half  in  the 
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anterior  chamber.  If  the  upper  part  of  the  zonule  of  Zmn  is 
torn  to  a  small  extent  only,  the  crystalline  lens  may  sink  behind 
t  be  iris  and  a  part  of  the  pupil  bo  thus  freed  from  it.  (See  figure 
62).  If  after  such  an  injury  the  iris  trembles  (Irldodonesis)  with 
the  movements  of  the  eye-ball,  the  diagnosis  of  a  dislocation  ot 
the  crystalline  lens  is  almost  certain  ;  moreover,  the  periphery 
of  the  lens,  as  far  as  it  lies  in  the  held  of  the  pupil,  may  be  seen 
as  a  black  are,  when  viewed  by  diffuse  light  or  with  the  oph- 
thalmoscope (inconsequence  of  total  reflection  of  the  light  i; 
but  as  a  shining,  yellowish-white  arc,  when  viewed  under  oblique 
illumination.  When  the  whole  of  the  crystalline  lens  is  dislo- 
cated into  the  anterior  chamber,  it  may  fill  the  chamber  so  com- 
pletely, that  there  is  at  first  some  difficulty  in  recognizing  it, 
but  as  it  soon  becomes  dimmer  and  causes  an  increase  of  the 
intra-ocular  tension  with  all  its  disagreeable  consequences,  the 
diagnosis  soon  becomes  easy. 

Dislocation  of  the  crystalline  lens  may  happen  spontaneously 
in  consequence  of  synchisis  of  the  vitreous  body.  This  is  the 
case,  as  a  rule,  when  dislocation  occurs  in  short-sighted  eyes. 
Dislocation  of  the  crystalline  lens  may  be  also  a  congenital  de- 
fect, and  is  known  by  the' name  of  ectopia  lentis. 

An  eye  with  a  dislocated  crystalline  lens  cannot  accommodate. 
In  the  part  of  the  pupil  which  is  not  covered  by  the  lens  the  eye 
must  necessarily  be  far-sighted,  just  as  after  removal  of  a  cata- 
ract; while  in  the  remaining  part  of  the  pupil  it  is  usually  short- 
sighted. 

Dislocated  crystalline  lenses  gradually  become  dim,  as  a  rule. 
Their  position  may,  furthermore,  cause  irritation  and  inflamma- 
tion of  the  iris,  ciliary  body,  and  choroid.  A  crystalline  lens  dis- 
located into  the  anterior  chamber  may  cause  glaucoma,  as  already 
stated.  A  partially  dislocated  crystalline  lens  need  not  be  inter- 
fered with  until  it  becomes  cataractous  and  until  its  presence 
causes  further  trouble  in  the  eye.  The  use  of  eserine  or  any  other 
•  myotic  agent  may,  at  first,  by  the  contraction  of  the  pupil, 
be  very  agreeable  to  the  patient,  but  its  use  cannot  well  be  kept 
up  ad  infinitum. 

A  crystalline  lens  dislocated  totally  into  the  anterior  cham- 
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ber  should  be  at  once  removed  by  a-peripheral  section,  as  in  an 
ordinary  cataract  extraction. 

The  absence  of  the  crystalline  lens,  whether  as  a  result  of  dis- 
location or  of  an  operation  for  cataract,  is  designated  by  the 
name  of  aphakia. 


CHAPTER  XVI. 


DISEASES  OF  THE  VITREOUS  BODY. 

HYALITIS.— MUSCAE  VOLITANTE8.  —  LARGER  OPACITIES.    SYNCHISIS  SCINTILLAN8  

Hemmorrhage.-Foreign  Bodies.-Newformation  of  Connective  Tissue. 

Affections  of  the  vitreous  body  are  always  secondary  affec- 
tions, and  are  due  to  diseases  of  the  membranes  surrounding  it, 
in  most  cases  to  diseases  of  the  choroid  and  ciliary  body.  We 
distinguish  between  a  serous  hyalitis  {synchisis  corporis  vitrei),  a 
fibrm&us  or plo.stie  hyalitis,  and  ^purulent  hyalitis.  Yet,  it  must 
be  thereby  understood,  that  these  forms  of  inflammation  of  the 
vitreous  body  (hyalitis)  are  only  extensions  of  inflammatory  pro- 
cesses of  a  corresponding  character  in  the  uveal  tract,  or  in  the 
optic  nerve  and  retina.  It  often  happens,  however,  that  the 
changes  in  the  vitreous  body,  due  to  the  hyalitis,  continue  long 
after  the  primary  affection  has  run  its  course,  or  even  per- 
manently. 

We  find  this  to  be  the  case  especially  with  the  various  forms 
of  opacities  observed  in  the  vitreous  body  after  a  fibrino-plastic 
exudation  into  it. 

The  most  common  forms  of  opacities  in  the  vitreous  body 
are  the  so-called  muscce  volitantes.  A  patient  suffering  from  such 
muscse  volitantes,  when  he  looks  at  a  bright  surface,  sees  small 
black  and  gray  dots  and  threads  on  or  in  front  of  it,  which 
seem  to  float  and  to  "  run  away"  whenever  he  tries  to  "look 
directly  at  them. "  These  dots  and  threads  often  present  the 
appearance  of  strings  of  beads,  and  also  take  on  other  quaint 
shapes.  What  the  patient  really  observes,  are  the  shadows  cast 
upon  the  retina  by  fibrinous  threads  or  by  small  aggregations  of 
cellular  elements  in  the  vitreous  body. 

The  presence  of  these  minute  cellular  elements  and  fine 
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threads  may  be  demonstrated  in  the  normal  eye;  therefore,  mus- 
cae  vohtantes  are  not  necessarily  to  be  interpreted  as  a  pathologi- 
cal symptom.  When  a  person  has  once  detected  their  exis- 
tence he  is  apt  to  look  for  them  again,  and  then  finds  to  his  dis- 
may-that  they  apparently  increase  in  number,  although  in  fact 
he  simply  sees  mm  opacities  to  which  he  had  previously  paid  no 
attent ion.    This  discovery  may  bring  him  to  the  physician. 

The  sudden  appearance  of  muscre  volitantes  in  an  eye,  or  the 
actual  increase  in  their  number,  where  they  have  been  present 
and  noticed  before,  is  to  be  looked  upon,  especially  in  short- 
Bighted  eyes,  as  an  indication  of  a  disturbance  in  the  uveal  tract, 
and.  therefore,  as  an  important  symptom. 

With  this  exception,  muscae  volitantes,  as  a  rule,  call  for  no 
treatment,  and,  if  we  once  succeed  in  convincing  the  patient  of 
the  fact  that,  although  possibly  annoying,  they  are  really  of  no 
importance,  his  anxiety  is  relieved,  and  they  usually  cease  to  be 
troublesome. 

Opacities  in  the  vitreous  body,  when  they  ^e^exfinsive 
enough  to  be  detected  by  the  ophthalmoscopefwhether  as  con- 
spicuous films,  or  flocks,  or7  denser  membranes,  or  as  a  general 
diffused  muddiness,  are  ofYar  greater  importance. 

In  such  cases  the  opacities  materially  interfere  with  sio-ht 
and  they  are  moreover  the  evidence  of  the  actual  or  former°ex- 
lstence  of  a  fibrino-plastic  chorioditis.  They  are  often  found 
m  highly  myopic  eyes.  The  vitreous  body  is  then  usually  fluid, 
and  the  dense  shadows  fly  about  with  every  movement  of  the 
eye-ball. 

Even  when  the  choroiditis,  which  has  given  rise  to  the  for- 
mation of  such  opacities,  is  cured,  we  may  try  to  bring  about 
their  absorption.  Formerly  mercury,  decoctum  ZiU?nannh\ 
iodide  of  potassium  and  the  constant  current  were  the  chief 
remedies  in  such  cases;  now  the  muriate  of  pilocarpine  has  justly 
superseded  them. 

Newformations  of  large  masses  of  connective  tissue  within  the 
vitreous  body  are  rare,  but  when  present  they  seriously  interfere 
with  sight.    They  lie  usually  near  the  optic  nerve  entrance,  and 
are  due  to  inflammation  of  the  optic  nerve  or  retina  (retinitis 
proliferous). 


DISEASES  OF  THE  VITREOUS  BODY.  155 

Shmeksm  scintillans  is  the  name  given  to  a  liquified  condi- 
tion '  of  the  vitreous  body  in  which  crystals  of  cholesterme 
have  been  formed.  When  these  fiy  about  they  sparkle  m  the 
light  like  particles  of  silver  or  gold.  For  this  condition  we 
know  of  no  treatment. 

Hi  morrhages  into  the  vitreous  body  are  observed  in  cases  ot 
injuries  to  the  ciliary  body,  the  choroid,  or  the  retina.  We  shall 
speak  further  about  them  in  Chapter  XVIII.  If  the  eye  in  such 
a  ease  is  examined  with  the  ophthalmoscope,  it  may  at  first  be 
impossible  to  get  any  reflex  from  the  back-ground,  or  a  darker 
or  lighter  shade  of  red  may  be  seen  according  to  the  quantity  of 
Wood  effused  into  the  vitreous  body.  Such  hemorrhages  may  be- 
come perfectly  absorbed,  or  the  fibrine  may  remain  and  form 
floating  opacities.  If  the  hemorrhage  is  very  extensive,  the  eye- 
ball will  probably  become  atrophied. 

The  conditions  caused  by  the  presence  of  a  foreign  body  in 
the  vitreous  will  be  detailed  in  Chapter  XVIII. 


CHAPTER  XVII. 

GLAUCOMA. 

Chronic  Simple  Glaucoma.— Chronic  Inflammatory  Glaucoma—Acute  Glau- 
coma.—Glaucoma  Absolutum — Secondary  Glaucoma. 

Glaucoma  is  an  affection  of  the  eye,  the  nature  of  which  is, 
as  yet,  not  perfectly  understood.  Its  destructiveness,  and  the  in- 
sidious slow  progress  of  some  of  its  varieties,  make  it  a  disease 
of  grave  importance.  The  general  practitioner  should  be  per- 
fectly familiar  with  its  chief  symptoms,  the  more  so  since  they 
are  of  such  a  nature  as  to  bring  the  patient  to  seek  aid  from  the 
physician  quite  as  often  as  from  the  oculist. 

We  shall  not  give  any  space  here  to  the  discussion  of  the 
different  theories  which  have  been  advanced  to  explain  the 
nature  of  this  disease,  since  none,  as  yet,  has  been  abso- 
lutely proven  to  exist  in  all  cases,  and  no  one  of  them  covers  the 
whole  ground.  We  may,  however,  state  here  that  the  cardinal 
symptoms  of  glaucoma  may  be  due  to  an  increase  of  fluids  secreted 
within  the  eye-ball,  or  to  an  obstacle  to  the  exit  of  even  the  nor- 
mal quantity  of  fluids. 

The  name  glaucoma  is  as  dark  as  the  disease,  and  in  the  pres- 
ent state  of  our  knowledge  has  little  meaning.  It  used  to  be  said 
that  glaucomatous  eyes  have  a  greenish  pupil,  and  for  this  rea- 
son the  name  has  been  given  to  the  disease.  The  greenish  pupil 
is,  however,  but  rarely  seen.  The  name,  therefore,  is  a  misno- 
mer. 

The  cardinal  symptoms  of  glaucoma  are,  an  increase  of  the 
intra-ocular  tension,  which  renders  the  eye-ball  harder  than  it  is 
in  its  normal  condition,  and  the  loss  of  vision,  which  is  chiefly, 
but,  as  we  will  see,  not  solely  due  to  the  excavation  and  subse- 
quent atrophy  of  the  optic  papilla.    (See  figure  63).    These  two 
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cardinal  symptoms  arc  usually  accompanied  or  followed  by  a 
number  of  others,  which  may  materially  change  the  picture  of 
the  disease. 

We  will  now  consider  the  typical  forms  of  glaucoma. 

Chronic*! m j>le  glaucoma  is  the  form  in  which  the  disease  is 
oftenest  seen.  In  such  cases  we  find  an  increase  of  the  intra- 
ocular tension,  and  this  increase  maybe  slight  only,  or  it  may 
render  the  eye-ball  stone-hard.  The  eye-ball  shows  no  external 
sign  of  inflammation,  except,  perhaps,  a  slight  tortuousness  and 
enlargement  of  the  few  episcleral  blood-vessels  visible  in  the 
direction  of  the  recti  muscles.    The  pupil  may  be  somewhat 


Fig.  63.— Glaucomatous  Excavation  of  the  Optic  Papilla.  The  Lamina  Cribrosa  is 
forced  out  of  its  normal  position,  and  lies  behind  the  Sclerotic.  The  Optic  Nerve 
is  atrophied. 

larger  than  normal,  and  act  but  slowly.  Examination  with  the 
ophthalmoscope  reveals  an  excavation  of  the  optic  nerve,  with 
spontaneous  or  easily  excited  pulsation  of.  the  arteries.  Central 
vision  is  deteriorated,  but  at  the  same  time  the  field  of  vision  grad- 
ually contracts,  so  that  the  time  may  come  when  the  patient  sees, 
what  little  he  can  see,  as  if  he  looked  through  a  tube.  The  con- 
traction of  the  visual  field  begins  usually  at  the  nasal  side,  and 
the  visual  field  will  then  be  generally  found  to  have  an  elliptic 
shape,  with  the  point  of  fixation  in  or  near  one  of  the  foci.  The 
color-sense  is,-  as  a  rule,  perfectly  intact.  Sometimes  the  patients 
notice  a  slight  mist  coming  before  the  eye  ;  they  see  flashes  of 
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light  or  colored  rings  around  the  flame  of  a  lamp  or  candle. 
Another  important  symptom  is  the  loss  of  accommodative  power, 
and  as  its  consequence  presbyopia.  This  presbyopia  in  a  young 
individual  comes  on  before  the  normal  time  and  in  an  already 
presbyopic  individual  will  cause  an  abnormally  rapid  increase  of 
his  presbyopia,  and  necessitate  a  rapid  increase  in  the  strength 
of  his  glasses  for  reading. 

In  chronic  inflammatory  glaucoma  we  find  again  an  increase 
of  the  mtra-ocular  pressure  and  consequent  excavation  of  the 
optic  papilla.  Added  to  these  Ave  have  externally  visible  symp- 
toms of  inflammation,  which  may  vary  in  degree  from  a  simple 
hyperemia  of  the  episcleral  blood-vessels  to  a  participation  in 
the  inflammatory  process  of  all  the  tissues  of  the  anterior  por- 
tion of  the  eye-ball.  The  conjunctiva  becomes  hyperamiic,  the 
cornea  dim,  and  perhaps  ulcerated,  the  aqueous  humor  turbid, 
and  the  periphery  of  the  iris  adherent  to  the  cornea,  thus 
obliterating  Montana's  cavities.  In  the  latter  cases  the  pupil  will 
appear  wide  and  immoveable,  or  irregular  from  posterior  syn- 
echias The  iris  itself  looks  dull  and  discolored.  The  light  of  the 
ophthalmoscope  can  usually  not  penetrate  the  opacities,  and  the 
optic  papilla  is  invisible.  There  may  be  intense  pain,  or  it  may  be 
but  slight.  Vision  is  often  reduced  to  mere  perception  of  light. 
The  cornea  loses  its  sensitiveness  to  the  touch. 

The  simple  and  the  inflammatory  chronic  glaucoma  often 
merge  into  each  other,  and  both  lead,  when  not  interfered  with 
to  the  perfect  abolition  of  sight. 

In  acute  glaucoma  the  increase  of  the  intra-ocular  tension 
comes  in  sudden  attacks.  These  may  at  first  cause  but  little 
diminution  of  sight,  but  generally  they  leave  the  eye  in  a  worse 
and  worse  condition.  In  other  rare  cases  one  sudden  attack  de- 
stroys the  sight  in  a  few  hours.  These  acute  attacks  of  increased 
intra-ocular  tension  may  also  be  accompanied' by  other  plainly 
visible  inflammatory  symptoms,  or  they  may  remain  without 
them.    The  former  is  by  far  the  more  frequent  form. 

Attacks  of  acute  glaucoma  often  come  on  at  night,  especially 
when  the  eyes  have  been  greatly  tired.  Pains  in  and  around  the 
eyes  rob  the  patient  of  his  sleep.  The  patient  sees  rainbow-col- 
ors around  a  candle  light ;  he  shuns  the  light  and  sees  light- 
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flashes  while  the  lids  are  closed.  There  is  lachrymation,  and 
there  may  be  oedema  of  the  upper  eye-lid  ;  the  conjunctiva  is 
hypertemio.  The  cornea  appears  hazy,  the  anterior  chamber  is 
shallow,  the  pupil  dilated  and  immoveable,  and  the  iris  dull. 
The  intra-ocular  tension  is  increased  and  the  patient  usually  can- 
not bear  pressure  on  the  eye-ball  without  pain.  Light  is  gener- 
ally very  much  reduced  during  the  attack.  The  cornea  bears 
touching  without  quick  reflex-action  of  the  eye-lids.  Sometimes 
vomiting  is  caused  by  the  pain.  ' 

In  milder  attacks  these  symptoms  are  less  pronounced.  Such 
attacks  of  acute  glaucoma  pass  off,  and  although  his  sight  re- 
mains impaired,  the  patient  may  for  a  time  be  quite  comfortable 
again.  By  and  by,  however,  the  attacks  come  on  more  fre- 
quently, the  pain  and  inflammatory  symptoms  are  more  severe, 
and  vision  remains  worse  after  every  attack,  until  it  is  finally  ex- 
tinguished (glemcoma  ahsolutum). 

An  eye  that  has  been  lost  by  glaucoma  is,  as  a  rule,  not  even 
then  at  rest,  but  gradually  choroidal,  and  iritic  troubles  are  de- 
veloped, the  crystalline  lens  becomes  cataractous,  the  increase  of 
the  intra-ocular  tension  goes  on,  and  may  even  end  in  the  rup- 
ture of  the  eye-ball.  The  pain  also  may  continue  and  make  the 
patient's  life  miserable. 

The  etiology  of  glaucoma  is  obscure.  It  occurs  almost  always 
in  hypermetropic  eyes,  and  the  patients  are,  as  a  rule,  advanced 
in  years.  Its  prognosis,  if  the  glaucoma  is  not  interfered  with, 
is  absolutely  bad.  By  operation  the  progress  of  the  disease  is 
usually,  but  not  always,  arrested,  and  in  a  certain  number  of 
eases  the  sight  is  again  improved. 

It  may  be  well  to  state  here  that  when  the  symptoms  eom- 
plained  of  by  a  patient  point  at  all  to  glaucoma,  the  physician 
should  not  instill  sulphate  of  atropia  into  the  patient's  eye,  as 
this  is  apt  to  bring  about  an  acute  attack.  Furthermore,  it  will 
be  well  to  tell  the  patient  that  operating  on  one  eye  when  the 
other  is  even  but  slightly  or  apparently  not  at  all  affected  with 
glaucoma,  may  possibly  precipitate  an  acute  attack  in  this  eye 
too.  Yet,  of  course,  this  fact  cannot  be  a  reason  for  not  operat- 
ing on  the  eye  first  attacked.  The  operations  to  be  performed 
are  iridectomy,  or,  perhaps,  sclerotomy.  Myotics  may  tempor- 
arily relieve  slight  attacks. 
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^  When  glaucoma  appears  in  an  eye  as  a  consequence  of  other 
primary  affections,  we  call  it  secondary  glaucoma.  These  pri- 
mary affections  may  be  the  following,  namely :— circular  posterior 
synechia  of  the  iris,  all  forms  of  staphyloma  and  ectatic  scars, 
a  dislocated  crystalline  lens,  the  rapid  swelling  of  the  lens-sub- 
stance after  rupture  or  division  of  the  lens-capsule,  serous  iritis, 
irodochoroiditis,  intra-ocular  tumors,  and  sometimes  hemorrhages 
m  the  retina  {glaucoma  hemorrto.gicum).  In  all  of  these  cases 
the  progress  depends,  of  course,' on  the  possibility  or  impossibil- 
ity ot  removing  the  primary  cause. 


CHAPTER  XVIII. 


INJURIES  OF  THE  EYE-BALL  AND  THEIR  CONSEQUENCES. 

Injuries  Without  Retention  of  a  Foreign  Body.— Injuries  with  the  Reten- 
tion of  a  Foreign  Body  within  the  Eye-Ball. 

Injuries  of  the  eye-ball,  especially  when  the  foreign  body 
which  has  caused  the  injury  remains  in  the  eye,  are  of  the  gravest 


Fig.  64.  Incarceration  of  a  Fold  of  the  Iris  in  a  Corneal  Wound.  II.  Incarcerated 
iris.  C.  Cornea.  D.  Descemet's  membrane.  B.  Bowman's  layer.  E.  Epithelial 
layer.   Cj.  Conjunctiva.   S.  Sclerotic.   CB.  Ciliary  body. 
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importance.  We  shall,  therefore,  have  to  repeat  in  this  chapter 
some  things  which  have  been  already  mentioned  in  another  con- 
nection. 

Simple  cuts  in  the  cornea,  which  do  not  penetrate  its  whole 
thickness,  heal,  as  a  rule,  without  trouble  and  without  interfer- 
ence. In  rare  cases  they  cause  local  infiltration,  and  even  the 
formation  of  a  corneal  abscess  with  all  its  consequences.  Every 
cut  necessarily  leaves  a  scar,  which,  according  to  its  size  and  sit- 
uation, will  interfere  more  or  less  with  sight. 


Fig.  65.  Prolapse  of  the  Iris.  A  Fold  of  the  Iris  has  fallen  through  a  Corneal  Wound, 
and  is  held  in  this  position.  PI.  Protruding  iris.  C.  Cornea.  D.  Descemet's  mem- 
brane. B.  Bowman's  layer.  E.  Epithelial  layer. 

If  a  cut  has  penetrated  the  whole  thickness  of  the  cornea,  the 
aqueous  humor  escapes  and  the  anterior  chamber  is  emptied. 
The  contents  of  the  posterior  part  of  the  eye-ball  are  then  pressed 
forward,  so  that  the  iris  comes  in  contact  with  the  inner  opening 
of  the  corneal  wound,  and  may  thus  become  caught  there  (incar- 
ceration) (See  figure  64),  or  it  may  actually  protrude  through 
the  wound  and  be  held  in  this  position  (prolapse)  (See  figure  65), 
thus  giving  rise  to  farther  troubles.    The  portion  of  the  iris 
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which  lies  outside  the  cornea  is,  as  a  rule,  gradually  cast  off, 
since  by  the  constriction  it  is  deprived  of  its  nutrition.  In  other 
cases,  when  the  nutrition  is  not  cut  off,  it  becomes  the  starting 
point  of  a  granuloma,  and  may  then  grow  as  far  as  the  eye-lids 
will  allow  it.  Prolapse,  as  well  ;is  incarceration  of  the  iris,  pro- 
duce what  is  called  anterior  synechia  of  the  iris.  The  pupil  in 
these  eases  is  drawn  towards  the  scar,  and  every  contraction  of 
the  sphincter  pup  ilke  muscle  must  pull  at  this  false  insertion  of  the 
iris.  This  may  give  rise  to  a  chronic  state  of  irritation  in  this  mem- 
brane, and  ultimately  to  serious  disturbances,  such  as  glaucoma 
and  sympathetic  ophthalmia.  AVe  should,  therefore,  do  what  is  in 
our  power  to  restore  the  iris  to  its  normal  position  within  the  eye. 
Gently  rubbing  the  cornea  with  the  eye-lids,  or  prying  the  wound- 
lips  apart  with  a  thin  curette,  may  sometimes  suffice  fo  liberate 
the  incarcerated  iris  ;  or,  if  the  injury  is  very  recent,  the  action 
of  a  myotic  may  bring  about  the  desired  effect.  If  the  iris  is 
prolapsed,  we  must  cut  off  the  prolapsed  part,  and  thus  free  the 
remaining  iris,  if  possible,  altogether  from  the  corneal  wound. 
This  will  virtually  amount  to  making  an  iridectomy,  and  can  be 
done  even  a  few  days  after  the  prolapse  of  the  iris  has  occurred. 

In  some  cases,  on  account  of  the  presence  of  the  iris,  the 
scar  does  not  become  strong  enough  to  withstand  the  normal 
intraocular  pressure,  so  that  it  begins  gradually  to  bulge  (ectatic 
sear),  and  may,  after  a  time,  develop  into  a  traumatic  staphyloma. 
In  rare  cases  the  incarceration  gives  rise  to  the  formation  of  a 
cyst  of  the  iris.  The  nearer  the  periphery  of  the  iris  the  in- 
carceration or  the  prolapse  has  taken  place,  the  more  serious 
are  the  consequences  which  may  follow.  The  most  serious  of 
these  are  chronic  plastic  or  purulent  iritis  and  cyclitis  and  sym- 
pathetic ophthalmia. 

If  the  cut  has  penetrated  both  the  cornea  and  the  iris,  the 
conditions  will  be  the  same  as  in  simple  punctured  wounds  of  the 
cornea,  except  that  the  blood  effused  into  the  anterior  chamber, 
may  interfere  for  a  time  with  a  careful  examination. 

If  the  cut  is  still  deeper  and  penet  rates  the  capsule  of  the 
crystalline  lens,  the  situation  is  in  most  cases  further  complicated 
by  the  formation  of  a  total  cataract.  If  the  wound  in  the  lens- 
capsule  is  large,  the  pressure  from  the  rapidly  swelling  lens-sub- 
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stance,  giving  rise  to  acute  glaucomatous  symptoms,  may  very 
soon  force  us  to  attempt  its  extraction.  In  some  rare  cases  (I 
have  seen  it  twice)  the  iris,  without  apparently  being  cut,  may 
be  driven  into  the  crystalline  lens,  and  there  remain,  held  tight 
by  the  lips  of  the  wound  in  the  lens-capsule.  The  ensuing  dim- 
ness of  the  lens-substance  may  then  remain  confined  to  the  im- 
mediate neighborhood  of  such  a  traumatic  posterior  synechia. 
In  some  eases  the  iris,  or  the  iris  and  crystalline  lens,  are 
torn  out  of  the  eye-ball  altogether  by  the  instrument  inflicting 
the  injury  (traumatic  irideremia). 

Injuries  to  the  sclerotic  can  hardly  happen  without  a  contem- 
poraneous injury  to  the  ciliary  body,  or  to  the  choroid  and  retina. 
If  the  wound  is  not  gaping,  rest  and  cold  applications  may  ac- 
complish all  that  is  required;  but  if  the  wound  gapes  widely, 
and  the  vitreous  body  shows  itself  in  the  opening,  it  is  best  to 
sew  it  up.  If  the  vitreous  body  is  prolapsed,  and  the  cut  or  torn 
edges  of  the  choroid,  and,  perhaps,  also  of  the  retina,  protrude 
between  the  lips  of  the  wound  in  the  sclerotic,  it  is  better  not  to 
attempt  to  sew  the  wound  up,  but  rather  to  watch  the  case,  and 
apply  only  cold  compresses.  After  such  an  injury  the  eye-ball 
t  is  almost  always  ruined,  and  it  may  also  become  a  source  of  seri- 
ous danger  to  the  fellow-eye. 

If  the  wound  of  the  sclerotic  lies  in  the  ciliary  region,  and 
the  ciliary  body  is  also  wounded,  cyclitis  is  almost  sure  to  follow 
and  the  eye  will  be  lost  by  shrinkage.  The  injured  eye-ball  is 
also  especially  apt  to  cause  sympathetic  inflammation  of  the  other 
eye.  In  some  cases  the  injury  may  involve  almost  all  parts  of 
the  eye-ball,  and  the  eye  will  run  out,  or  after  a  chronic  inflam- 
matory process  it  will  shrink,  and  may  become  most  dangerous 
to  its  fellow. 

Injuries  to  the  optic  nerve  are  not  often  seen.  As  a  rule,  they 
lead  to  atrophy  of  the  nerve.  When  atrophy  of  the  optic  nerve 
follows  an  injury  to  the  head,  as  from  a  heavy  fall,  etc.,  the  atro- 
phy is  usually  due  to  a  fracture  in  the  walls  of  the  canalis  opti- 
cus. 

If  a  foreign  body  perforates  the  cornea  or  sclerotic  and  re- 
mains in  the  eye-ball,  the  injury  is  a  doubly  grave  one. 

The  size  of  such  foreign  bodies  may  vary  considerably. 
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Large  pieces  of  metal,  glass  or  wood  will  simply  destroy  the 
eye-ball  by  the  immediate  injury  they  inflict  while  entering  it. 
Small  foreign  bodies  may  act  destructively  in  a  variety  of  ways. 
If  a  foreign  body  is  em  I  tedded  in  the  cornea,  it  is  easily  removed 
with  a  scoop  or  a  needle.  If  a  small  foreign  body  has  entered 
the  anterior  chamber,  it  will  usually  remain  entangled^  in  the  ins 
or  embedded  in  the  crystalline  lens.  If  it  remains  in  the  ins, 
iridectomy,  including  the  part  which  contains  the  foreign  body, 
ought  to  be  made.  If  it  remains  in  the  crystalline  lens,  it  usu- 
ally causes  simply  the  formation  of  a  cataract,  and  it  may  be  re- 
moved, together  with  the  lens-substance  at  a  later  period. 


Fig.  66.  Knapp's  Grooved  Hook  for  the  Removal  of  Foreign  Bodies  from  the  Interior 
of  the  Eye-Ball. 

Sometimes  a  foreign  body,  after  having  struck  the  iris,  will  - 
fall  into  the  angle  between  the  iris  and  the  cornea,  and  its  remo- 
val from  such  a  position  is  very  troublesome,  especially  if  it  is 
small.  In  such  a  case  it  is  well  to  move  the  foreign  body  with 
a  needle  into  a  position  on  the  iris  nearer  to  the  pupillary  edge, 
and  then  to  remove  it,  with  a  portion  of  the  iris,  by  iridectomy. 

If  the  removal  of  a  foreign  body  in  the  iris  or  anterior  cham- 
ber can  be  accomplished  soon  after  it  has  entered  the  eye-ball, 
the  danger  is  generally  averted.  We  should,  therefore,  remove 
such  a  foreign  body  as  soon  as  its  presence  is  known.  In  a  few 
instances  the  presence  of  a  foreign  body  in  the  anterior  chamber 
has  been  borne  without  causing  any  inflammation,  but  such  cases 
are  very  rare,  and  are  altogether  exceptional. 
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Small  foreign  bodies  which  have  entered  the  vitreous  body 
may  be  detected  with  the  ophthalmoscope,  and  can  sometimes  be 
removed  by  its  guidance.  If  the  foreign  body  is  a  small  piece 
of  iron  or  steel,  we  may  succeed  in  removing  it  by  the  aid  of  a 
magnet  (Grueninqs),  if  it  is  of  a  non-magnetic  substance,  a 
grooved  hook  {Knapp's)  (See  figure  66)  or  forceps  may  be  used. 
For  these  purposes  the  sclerotic  must  be  cut  in  a  meridional  di- 
rection, as  near  as  possible,  to  the  place  where  the  foreign  body 
is  situated.  If  not  removed,  foreign  bodies  in  the  vitreous  body 
generally  give  rise  to  suppurating  panophthalmitis,  or,  perhaps, 
to  a  low  er  type  of  inflammation,  which  may  endanger  the  fellow- 
eye.  In  a  few  cases  a  foreign  body  in  the  vitreous  body  has  been 
observed  for  years,  doing  apparently  no  harm.  Even  when  an 
eye  is  already  inflamed  from  the  presence  of  a  foreign  body  in 
the  vitreous,  the  removal  of  the  offending  body  may  sometimes 
arrest  the  progress  of  the  inflammation. 

Foreign  bodies,  which  have  become  lodged  in  the  ciliary 
body,  almost  certainly  destroy  the  eye-ball,  and  are  also  most 
frequently  the  source  of  the  destruction  of  its  fellow. 

From  the  foregoing  statements  it  is  easy  to  understand  that 
an  injury  to  the  eye  is,  in  most  cases,  a  very  serious  affair,  as  be- 
ing likely  not  only  to  ruin  the  injured  eye,  but  very  probably  the 
fellow-eye  also.  (See  Chapter  XIX).  The  physician  should, 
therefore,  be  extremely  guarded  with  regard  to  the  prognosis  in 
all  such  cases,  since  even  an  apparently  slight  injury  may  turn 
out  to  have  been  a  most  serious  one.  We  must  be  especiallv 
careful  in  examining  every  injured  eye-ball,  and  especially  avoid 
all  pressure  upon  it.  If  there  is  blood  in  the  anterior  chain ber 
preventing  further  examination,  the  injury  is  probably  a  grave 
one.  All  that  can  be  done,  then,  is  to  wait  for  the  absorption  of 
the  blood,  and  meanwhile  to  prevent,  as  far  as  possible,  the  de- 
velopment of  inflammatory  symptoms  by  enjoining  strict  rest  in 
a  dark  room,  by  instilling  sulphate  of  atropia,  and  by  keeping 
cool  or  even  iced  compresses  on  the  eye,  day  and  night.  If  after 
a  few  days  no  inflammation,  has  taken  place  and  the  blood  is  ab- 
sorbed, so  that  the  deeper  parts  can  be  examined,  the  eve-ball  as 
such  may  be  considered  as  safe.  If  inflammation  fakes  place,  in 
spite  of  these  precautions,  the  eye-ball  will  usually  be  lost  by  sup- 
puration. 
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But  even  when  an  injured  eye-ball  is  not  altogether  lost,  it  is 
very  likely  to  fall  into  a  condition  of  irritation  or  chronic  inflam- 
mation, which  may  lead  to  the  destruction  of  its  fellow  through 
sympathetic  disease,  Such  eye-balls  must,  therefore,  be  con- 
stantly and  closely  watched  to  detect  the  danger  in  time  to  arrest 

it.  f 
It  is  plain  that  the  subject  of  injuries  to  the  eye-ball  is  one  ol 
the  greatest  importance,  and  especially  so  for  the  general  prac- 
titioner, since  he  generally  sees  these  cases  first,  and  his  counsels 
generally  determine  the  issue  of  the  case.  Unless  the  injury  is  an 
absolutely  superficial  one,  he  should  not  undertake  to  give  more 
than  a  doubtful  prognosis;  but  he  should  do  something  more. 
He  should  at  once  prepare  the  patient  for  what  may  prove  to  be 
his  only  resource,  not  only  to  save  him  great  suffering  from  the 
injured  eye-ball,  but  also  to  avert  imminent  danger  of  total 
blindness  from  the  loss  of  its  fellow,  namely:  The  removal  of 
the  injured  eye-ball  by  m  ucleation.  The  patient  will  then  prob- 
ably more  readily  yield  to  the  necessity,  or  if  he  does  not,  and 
finally  becomes  blind,  the  physician  has  at  least  done  his  duty. 

The  question,  whether  an  injured  eye-ball  is  to  be  removed 
or  not,  depends  not  only  on  the  nature  and  extent  of  the  injury, 
but  also  on  the  fact  whether  a  foreign  body  remains  within  the 
eye-ball  or  not.  Of  this  latter  point  the  patient  has  usually  no 
means  ot  forming  a  correct  judgment,  and  the  physician  should 
not  rely  on  his  statements,  unless  he  can  satisfy  himself  that  the 
instrument  which  has  caused  the  injury  cannot  possibly  have  left 
a  particle  within  the  eye-ball.  If  there  is  no  doubt  remaining  as 
to  the  necessity  of  removing  the  injured  eye,  the  sooner  it  is 
done,  the  better  for  the  patient.  The  operation  affords  immedi- 
ate relief  from  the  often  excruciating  and  continuous  pain,  and 
the  quiet  and  speedy  healing,  which  is  the  rule  after  enucleation, 
will  enable  the  patient  to  resume  his  work  after  a  very  short 
period. 

When  in  any  given  case  there  is  well-founded  doubt,  although 
still  a  probability  that  enucleation  will  become  necessary  later 
on,  our  action  should  depend  largely  on  the  patient's  position  in 
life,  and  on  the  possibility  of  watching  the  eyes  carefully, 
and  doing  the  necessary  thing  at  the  first  sign  of  commencing 
trouble. 
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In  view  of  the  great  frequency  and  destructive  nature  of  in- 
juries of  the  eye-ball  incident  to  certain  dangerous  trades,  the 
use  of  protective  glasses  cannot  be  too  strongly  urged  upon  the 
workmen  whose  occupation  exposes  them  daily  to  such  perils. 
Such  protective  glasses  are  best  made  of  mica,  and  in  Europe 
where  they  are  extensively  used,  they  have  been  the  means  of 
saving  many  a  workman  from  blindness  and  many  a  family  from 
destitution. 


CHAPTER  XIX. 

SYMPATHETIC  OPHTHALMIA. 

Sympathetic  Irritation.— Sympathetic  Neuritis.— Sympathetic  Iritis.— Sympa- 
thetic Iridocyclitis.  —  Sympathetic  Irido-Choroiditis.  —  Sympathetic 
Keratitis. 

Sympathetic  ophthalmia  is  the  collective  name  given  to  all 
affections  which  are  brought  about -in  an  eye  by  certain  diseases 
in  its  fellow,  when  these,  and  these  alone,  are  the  cause  of  the 
affection  of  the  second  eye. 

If  for  instance,  a  patient  suffers  from  idiopathic  iritis  in  one 
eye,  and  soon  after  his  other  eye  is  attacked  in  the  same  way,  we 
cannot  call  this  a  sympathetic  iritis,  because  the  second 
becomes  affected  through  the  same  constitutional  diathesis 
which  has  led  to  the  iritis  of  the  first  eye. 

By  far  the  greater  number  of  cases  of  sympathetic  ophthalmia 
are  due  to  inflammatory  processes  induced  in  the  first  affected 
eye  by  an  injury,  with  or  without  the  continuing  presence  of  a 
foreign  body  within  the  eye-ball.    Experience  has  shown  that 
chronic  cyclitis  is  especially  apt  to  be  developed  in  such  an  eye, 
causing  often  a  similar  sympathetic  trouble  in  the  other  eye. 
From  this  fact  it  has  been  thought  that  a  direct  transmission  of 
the  inflammatory  process  takes  place  along  the  ciliary  nerves. 
This  theory  is  open  to  certain  serious  objections,  and  we  have, 
moreover,  other  and  more  direct  channels  for  the  transmission  of  an 
inflammation  from  one  eye  to  the  other  in  the  optic  nerve  with  its 
sheaths  and  intra  vaginal  space.  Pathological  anatomy  and  experi- 
ments, as  well  as  clinical  observations,  point  decidedly  to  these 
channels  as  being  the  most  important  ones  in  the  transmission  of 
the  disease. 

The  time  at  which  sympathetic  affection  most  frequently  oc- 
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curs  is  in  from  4  to  6  weeks  after  the  injury  has  been  inflicted  on 
the  fellow-eye.  In  a  large  number  of  cases,  however,  such  an 
injury  may  have  preceded  the  occurrence  of  the  sympathetic  af- 
fection by  many  months,  and  even  by  years.  In  rare  cases  a 
few  days  only  seem  to  have  intervened  between  the  affections  of 
the  two  eyes. 

As  an  eye  once  affected  by  sympathetic  ophthalmia  is,  as  a 
rule,  ruined,  and  the  patient  is  thus  in  most  cases  rendered  utterly 
and  hopelessly  blind,  this  subject  is  one  of  the  most  important 
in  ophthalmic  practice,  and  the  physician  cannot  be  too  deeply 
impressed  with  its  importance.  In  most  oases  the  duty  will  de- 
volve upon  him  to  forestall  the  fearful  results,  and  to  tell  the 
patient  what  probably  will  be  his  only  safeguard  against  utter 
blindness.  If  the  physician  does  not  recognize  his  duty  but 
through  lack  of  judgment,  or  for  any  other  reason  encourages 
the  patient  to  reject  the  one  effective  remedy,  the  enucleation  of 
the  injured  eye  ball,  or  of  an  eye-ball  which,  for  other  reasons, 
is  likely  to  produce  sympathetic  inflammation,  the  blame  will 
rightfully  fall  on  his  shoulders. 

The  eyes,  which  are  most  apt  to  give  rise  to  sympathetic 
troubles  are,  as  just  stated,  especially  injured  eyes,  and  among 
these  again,  especially  eyes  in  which  the  injury  has  been  in 
the  ciliary  region,  or  in  which  there  has  been  a  prolapse  of 
the  iris,  of  the  ciliary  body,  or  of  the  choroid  and  retina,  and 
those  eye-balls  within  which  a  foreign  body  has  become  lodged. 
Ectatic  corneal  scars,  staphyloma  in  all  its  forms,  idiopathic 
plastic  iridocyclitis,  and  iridochoroiditis,  and  anterior  phthisis  of 
the  eye-ball  may  also  cause  sympathetic  trouble.  Furthermore, 
operations  on  the  eye,  and  especially  cataract-extractions,  are 
sometimes  followed  by  sympathetic  inflammation. 

The  primarily  affected  eye-ball  need  not  be  absolutely  de- 
stroyed to  become  a  source  of  danger ;  it  may  even  be  a  com- 
paratively useful  organ,  and  yet  be  so  affected  as  possibly  to 
cause  a  sympathetic  affection  in  the  other  eye.  In  most  cases, 
however,  vision  in  the  first  affected  eye  is  reduced  to  the  mere 
perception  of  light,  or  is  even  altogether  abolished  before  the 
eye  becomes  dangerous  to  its  fellow. 

Sympathetic  ophthalmia  may  appear  in  very  different  forms, 
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which  it  is  especially  necessary  to  recognize  in  the  initial  stages. 

The  lightest  form  of  sympathetic  ophthalmia,  and  usually 
the  forerunner  of  all  other  forms,  is  that  which  is  conventionally 
termed  sympathetic  irritation. 

An  eye  suffering  from  sympathetic  irritation  cannot  bear  the 
light  well.  It  tires  easily,  especially  in  reading  or  similar  occu- 
pations; moving  the  book  farther  off  may  give  momentary  re- 
lief (weakened  accommodation).  Soon,  even,  the  slightest  appli- 
cation of  the  eye  to  any  work  causes  lachrymation  and  redness, 
and  the  attendant  pain  in  the  surrounding  regions  makes  work 
utterly  impossible.  Sight  may  be  at  times  slightly  obscured,  or 
the  patient  may  see  fiery  spots  and  flashes  of  light  (jphotopsici). 

In  this  stage  of  the  disease,  in  which  no  anatomieal  lesions 
have  apparent  ly  as  vet  taken  place  in  the  tissues  of  the  eye-ball, 
the  enucleation  of  t  he  eye  which  is  the  cause  of  the  trouble,  will 
generally  be  followed  by  a  speedy  recovery.  We  should,  there- 
fore, be  very  careful  to  instruct  a  patient,  who  is  the  unlucky 
possessor  of  an  injured  eye,  or  an  eye  that  may  at  some  time 
cause  sympathetic  inflammation,  that  such  symptoms  as  have 
been  enumerated,  however  trivial  he  may  consider  them,-  must 
not  be  overlooked,  but  must  be  promptly  reported.  He  must, 
in  fact,  be  made  so  thoroughly  aware  of  the  danger  to  his  other 
eye  that  he  will  be  startled  at  even  the  slightest  unusual  symp- 
toms in  his  good  eye. 

In  some  ease  s  these  functional  symptoms  of  sympathetic  in- 
flammation have  already  attained  a  higher  grade,  and  sympathe- 
tic nt  writis  or  neuro-retin  it  is  has  actually  set  in  when  we  first  ex- 
amine the  eye.  Even  then,  if  no  further  changes  have  taken 
place,  enucleation  of  the  first  affected  eye-ball  may  bring  about 
a  perfect  cure. 

More  frequently,  however,  we  observe  that  the  patient  is  suf- 
fering from  sympathetic  iritis,  which  may  be  either  of  a  serous  or 
a  plastic  type.  Serous  iritis  seems  to  give  a  comparatively  good 
prognosis,  but  plastic  iritis,  which  very  soon  develops  into  plas- 
tic vndo-cycUtis^  as  a  rule,  leaves  nothing  to  be  hoped  for.  In 
a  few  reported  cases  in  which  enucleation  has  been  performed  as 
soon  as  the  first  symptoms  of  iritis  have  been  detected,  a  cure 
has  even  then  been  effected,  but  in  most  cases  it  is  useless,  and 
it  may  even  be  injurious  to  enucleate  at  this  period. 
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Gradually  the  sympathetic  iridocyclitis  develops  into  an 
trido^horouHtu,  and  the  contraction  of  the  plastic  membranes 
leads  to  shrinkage  of  the  whole  eye-ball  with  detachment  of  the 
retina  and  softening  of  the  eye.  Every  chance  of  help  is  gone 
in  this  stage. 

The  process  of  sympathetic  ophthalmia  is,  as  a  rule,  very 
gradual  ;  there  may  be  times  of  apparent  freedom  from  inflam- 
mation, or,  at  best,  partial  remission  of  the  inflammation;  but  soon 
a  new  exacerbation  will  take  place,  and  the  destructive  process 
goes  on.  In  a  few  cases  the  disease  stops  before  the  eye  is  utterly 
ruined,  and  then  a  judicious  operation  may  ultimately  give  some 
sight.  But  no  operation  on  an  eye  made  useless  by  sympathetic 
ophthalmia  should  under  any  circumstances  be  attempted,  until 
all  signs  of  inflammation  or  even  of  irritability  are  gone,  or  bet- 
ter yet,  have  been  gone  for  some  time.  If,  in  such  a  case,  the 
perception  of  light  and  the  projection  are  good,  and  the  intra- 
ocular tension  is  but  slightly,  or  not  at  all  reduced,  an  operation 
(usually  iridectomy,  or  iridotomy,  or  one  of  these  combined 
with  extraction  of  the  frequently  cataractous  crystalline  lens), 
may  be  undertaken  with  the  hope  of  restoring  some  degree  of 
vision.  Any  attempt  at  operation  at  an  earlier  period  will  be 
punished  by  a  new  exacerbation  of  the  disease,  or  at  best  will 
prove  useless,  as  even  large  openings  made  in  the  iris  and  the 
pathological  newformations  will  be  in  a  very  short  time  closed 
again  by  inflammatory  products. 

While  the  inflammation  is  in  progress,  mercurial  inunctions, 
or  mercury  given  internally,  may  prove  of  value  ;  perhaps,  also, 
pilocarpine  may  be  of  service.  Untiring  efforts  are  sometimes 
even  at  such  a  period  crowned  with  a  partial  success. 

Obstinate  keratitis  or  scleritis  has  in  some  cases  been  caused 
by  the  presence  of  an  injured  or  shrunken  eye-ball,  and  has  been 
cured  only  after  the  enucleation  of  the  offending  organ. 

It  has  been  recommended  to  substitute  for  enucleation  the 
operation  of  division  of  the  ciliary  nerves  and  the  optic  nerve 
close  to  the  posterior  surface  of  the  eye-ball  (optico-ciliary  neu- 
rotomy). It  has  also  been  proposed  to  remove  a  piece  of  these 
nerves  (optico-ciliary  neurectomy).  The  results  of  these  opera- 
tions have,  however,  not  been  encouraging,  and  thus  far  timely 
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enucleation  remains  the  only  trustworthy  remedy,  and,  who: 
is  performed  in  time  and  before  any  sign  of  sympathetic  ( 
thalmia  has  appeared,  the  only  safe  prophylactic  measure. 

The  wearing  of  an  artificial  eye  will,  in  a  great  measure, 
away  with  the  disfigurement  caused  by  the  enucleation. 


CHAPTER  XX. 


ERRORS  OF  REFRACTION  AND  ACCOMMODATION. 

Emmetropia.  Ametropia.  Hypermetropic. — Myopia.  -  Astigmatism.  -  Accom- 
modation.-Presbyopia.-Paralysis  of  the  Accommodation.-Spasm  of  the 
Accommodation. 

Before  speaking  of  the  errors  of  refraction,  we  must  give  a 
short  account  of  the  normal,  or  emmetropic  eye,  m  contrast  to 
eyes  affected  with  an  error  of  refraction,  which  are  called  ame- 
trqpio  eyes. 

Every  eye,  which  is  so  constructed,  that  when  it  is  perfectly  at 
rest,  parallel  rays  entering  through  its  cornea  are  united  in  a 
point  (focus)  on  its  retina,  is  called  an  emmetropic  eye.  (See 
figure  67). 


Fig.  67.   Shows  the  way  in  which  parallel  rays  are  focussed  on  the  Retina  (yellow 
spot)  in  an  Emmetropic  Eye. 

By  parallel  rays  we  mean,  in  practice,  such  rays  as  reach  the 
eye  from  any  distant  object,  and  for  most  purposes  we  may,  with- 
out material  error,  consider  rays  as  parallel  when  the  object 
from  which  they  emanate  is  at  any  distance  greater  than  twenty 
feet  from  the  eye.  The  emmetropic  eye  sees,  therefore,  any 
distant  object  towards  which  it  is  directed  distinctly  and  without 
effort. 

Every  eye  which  is  not  so  constructed  that,  when  in  a  state 
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of  rest,  parallel  rays  are  focussed  on  its  retina,  is  an  ametropia 

m  An  eye  in  whieh  the  retina  lies  in  front  of  its  focus  for  par- 
allel rays,  and  which  therefore  cannot  in  a  state  of  rest  see  even 
distant  objects  distinctly,  is  called  a  hypermetropic  eye  (over- 
sighted  eye).    (See  figure  68). 


Pig.  68.  Shows  the  way  in  which  parallel  rays  are  focussed  behind  the  Retina  of  a 
Hypermetropic  Eye.  , 

Every  eye,  whose  retina  lies  behind  its  focus  for  such  par- 
allel rays,  and  which  therefore  sees  near  objects  distinctly,  is 
called  a  myopic  eye  (near-sighted  eye).    (See  figure  69). 

In  other  words,  when  perfectly  at  rest,  the  emmetropic  eye  is 
focussed  for  parallel  rays,  the  hypermetropic  eye  is  focussed 
for  convergent  rays,  and  the  myopic  eye  is  focussed  for  diverg- 
ent ray>. 


Fig.  69.  Shows  the  manner  in  which  parallel  rays  are  focussed  in  front  of  the  Retina 
of  a  Myopic  Eye. 

The  point  for  which  an  eye  is  focussed,  when  in  a  state  of  rest, 
is  called  ihep/, -point  of  that  eye.  In  the  case  of  the  emmetro- 
pic and  hypermetropic  eye  the  far-point  is  at  an  infinite  distance  ; 
in  the  myopic  eye  the  far-point  is  at  a  finite,  and  often  a  very 
short  distance  from  the  eye. 

For  the  determination  of  the  acuteness  of  vision  in  any  eye 
(See  Chapter  II.),  we  make  use  of  test-types  constructed  after  a 
certain  principle.    It  has  been  found  that  an  object,  in  order  to 
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be  distinctly  perceived  by  the  human  eye,  must  be  seen  under  a 
visual  angle  of  at  least  1  minute.  The  letters,  therefore,  are 
arranged  in  such  a  manner  that  at  a  certain  given  distance  each 
limb  of  a  letter  is  seen  under  this  visual  angle,  and  the  whole 
letter  under  an  angle  of  5  minutes.  The  letters  are  numbered 
to  correspond  with  the  distance  in  feet,  at  which  each  letter 
should  be  seen  under  this  angle  by  the  normal  eye.  Thus  the 
letters  which  should  be  seen  at  20  feet  are  marked  XX  ;  at  70 
feet  LXX,  and  so  on.  (See  figure  70).  If  at  20  feet  distance 
an  eye  can  read,  for  instance,  only  the  letters  which  a  normal 


Fig.  70.  Snellen's  Test  Types.  A  normal  eye  can  read  them  at  100,  50,  and  20  feet 
respectively. 

eye  ought  to  read  at  70  feet,  we  express  the  visual  acuteness 
(V)  of  that  eye  by  the  fraction  (See  Chapter  II.) 

These  same  test-types  are  used  for  the  determination  of  the 
refractive  condition  of  the  eyes.  If  an  otherwise  healthy  eye 
can  see  the  letters,  which  are  seen  by  the  normal  eye  distinctly 
at  20  feet  at  that  distance,  it  is  emmetropic  (or  it  may,  as  we 
shall  see  later  on,  be  moderately  hypermetropic).    If  such  an  eye 
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can  read  these  letters  as  well,  or  better,  when  a  convex  lens  is 
held  before  it,  it  is  hypermetropic.  If  a  concave  lens  is  required 
to  bring  vision  up  to  J£,  the  eye  is  myopic. 

Another  form  of  ametropia  is  caused  by  an  asymetry  of  cur- 
vature in  the  different  meridians  of  the  cornea,  or  in  rare  cases 
of  the  crystalline  lens.  Such  an  eye  sees  everything  blurred  and 
indistinct,  and,  although,  perhaps,  improved  by  convex  or  con- 
cave lenses,  it  does  not  by  their  use  alone  come  up  to  the  stand- 
ard of  the  normal  eye.  We  shall  later  on  give  further  details  of 
this  condition,  which  is  called  mtigmati&m^  because  these  eyes 
cannot  reunite  the  rays  which  emanate  from  any  given  point  of 
the  object  upon  any  local  point  within  the  eye. 

We  have  seen  that  the  eye,  when  at  rest,  is  focussed  for  its 
far-point,  which  for  the  normal  eye  lies  at  ail  infinite  distance, 
but  the  eye  has  also  the  power  of  seeing  small,  near  objects  v  illi 
perfect  distinction,  or,  in  other  words,  it  possesses  a  power  of 
adjustment  by  which  it  can  focus  upon  its  retina  either  parallel 
or  divergent  rays.  This  necessarily  implies  a  faculty  residing  in 
the  eye  by  which  it  is  enabled  at  will  to  increase  its  refractive 
power  to  meet  the  requirements  of  near  vision.  This  faculty  lies 
in  organs  within  the  eye-ball,  and  is  called  accommodation.  It 
may  be  expressed  as  equivalent  to  a  convex  lens,  such  as  would 
suffice  to  render  the  divergent  rays  coming  from  the  near  object 
parallel,  as  if  they  came  from  a  distant  object. 

The  nearest  point  at  which  a  small  object  can  be  seen-  dis- 
tinctly by  an  eye,  we  call  its  near-point.  The  difference  between 
the  near  and  the  far-point  gives  us  the  range  of  accommodation 
of  an  eye. 

The  accommodative  power  is,  however,  not  the  same  through- 
out life.  It  diminishes  with  advancing  age,  and  after  the  age  of 
45  or  50  years  it  is  reduced  to  a  small  fraction.  In  consequence 
of  this  loss  of  accommodative  power,  the  near-point  gradually 
recedes  farther  and  farther  from  the  eye,  and  thus  approximates 
more  and  more  nearly  to  the  far-point. 

In  every  visual  act  not  only  must  each  eye  be  accommodated 
singly  for  the  distance  of  the  object,  but  the  axis  of  the  two 
eyes  must  be  made  to  converge  accurately  upon  the  same  point 
of  the  object,  in  order  to  form  identical  images  upon  the  macu- 
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lee  luteae  of  the  two  retinae.  Accommodation  is,  therefore,  in- 
timately associated  with  convergence,  and  whenever  the  one 
adjustment  is  called  into  activity,  the  other  is  performed  at  the 
same  time,  even  when  through  some  abnormal  condition  such  an 
association  of  the  two  adjustments  does  not  contribute  to  more 
perl  ret  vision. 

The  organs  by  which  the  act  of  adjustment  for  near  objects  is 
performed,  arc  the  ciliary  musc  le  and  the  crystalline  lens.  Melm- 
holts  has  explained  the  action  in  the  following  way  :  When  the  cili- 
ary muscle,  which  forms  a  ring  in  which  the  crystalline  lens  is  held 
by  the  suspensory  ligament  (zonule  of  Zin  n )  is  contracted,  this  liga- 
ment becomes  relaxed,  and  the  crystalline  lens,  by  its  inherent 
elasticity,  assumes  a  more  nearly  spherical  shape,  and  is  corres- 
pondingly increased  in  refractive  power,  as  if  a  meniscus  had 
been  added  to  it. 

When  we  observe  an  eye  during  the  act  of  accommodation, 
we  see  that  the  pupil  becomes  smaller,  and  that  the  pupillary 
edge  of  the  iris  is  slightly  moved  forwards.  Accurate  observa- 
tion has  shown  that  the  increased  convexity  of  the  crystalline 
lens  during  accommodation  is  due  mainly  to  a  change  in  the  form 
of  its  anterior  surface. 

Hypermetropics,  over-sight  or  far-sight,  exists,  as  has  been 
stated,  when  the  eye  in  a  state  of  rest  is  focussed  for  convergent 
rays;  and  parallel  rays  entering  the  eye  are  refracted  towards 
a  point  lying  behind  its  retina.  In  consequence  of  this  condi- 
tion the  retina  of  such  an  eye  receives  only  dispersion  circles, 
and  the  images  of  distant  objects,  and  still  more  of  near  objects 
must  be  indistinct.  This,  as  has  been  stated,  can  be  remedied  by 
the  use  of  convex  glasses,  and  the  convex  glass  which  will  allow 
a  hypermetropic  eye,  when  perfectly  at  rest,  to  unite  parallel 
rays  upon  its  retina  gives  us  the  degree  of  its  hypermetropic 

In  hypermetropia,  if  no  glass  is  worn,  the  deficiency  in  re- 
fractive power  is  ordinarily,  at  least  for  distant  vision,  supplied 
by  the  exercise  of  the  accommodation,  and  in  low  degrees  of 
hypermetropia,  this  may  suffice  for  a  time,  even  for  near  objects. 
Low  degrees  of  hypermetropia  may  thus  remain  unknown  to 
the  patient  for  years,  or  until  his  accommodative  apparatus 
can  no  longer  do  its  work  effectively.    This  continuous  strain 
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of  the  accommodative  apparatus  causes,  moreover,  a  permanent 
contraction  of  the  ciliary  muscles,  so  that  they  can  no  longer  be 
perfectly  relaxed  at  will. 

It  follows,  therefore,  that  in  order  to  find  out,  whether  an 
eye  is  hypermetropic,  and  to  what  degree  it  is  so,  we  must  re- 
lax its  accommodation  perfectly  by  artificial  means  (sulphate  of 
atropia). 

The  most  frequent  and  characteristic  symptom  of  hyperme- 
tropia  is  accommodative  asthenopia.  The  patient  may  have  per- 
fect  acuteness  of  vision,  but,  when  doing  near  work,  such  as 
reading,  writing,  sewing,  etc.,  his  sight  which  at  the  beginning 
was  good,  becomes  indistinct,  the  letters  run  into  each  other, 
and  the  eyes  feel  tired.  By  indistinctly  closing  the  eyes,  and  by 
resting  them  for  a  moment,  si. g hi  appears  improved  again;  but 
soon  this  fails  to  give  relief,  and  pain  in  the  forehead,  injection 
of  the  conjunctival  blood-vessels,  and  lachrymation  are  added  to 
the  former  symptoms,  and  the  work  must  be  laid  aside. 

These  symptoms  are  usually  more  pronounced,  when  the 
near  work  is  done  by  artificial  light.  The  patients  tell  us  some- 
times that  the  symptoms  have  taken  their  origin  from  some 
severe  illness,  and  in  fact  any  weakening  influence  may  suffice  to 
bring  them  to  light. 

Occasionally  the  patients  are  unable  to  read  at  all,  and  suffer 
from  almost  constant  head-ache,  and  not  infrequently  we  meet 
with  a  case,  in  which  the  patient  has  been  treated  for  years  ''on 
general  principles,"  and  has  been  subjected  to  all  sorts  of  need- 
less deprivations,  where  the  use  of  the  proper  glasses,  has  Suf- 
ficed at  once  to  remove  all  the  distressing  symptoms. 

Hypermetropic  children  often  hold  their  books  close  to  the 
eye,  as  if  they  were  very  short-sighted,  and  thus  they  strain  their 
accommodation  even  more  than  would  appear  to  be  necessary 
for  clear  vision.  This  may  grow  with  them  into  a  confirmed 
habit.  The  fact,  however,'  that  such  children  can  distinguish 
small  distant  objects  clearly,  such  as  birds,  telegraph-wires,  etc., 
will  at  once  reveal  the-  fact,  that  they  arc;  not  short-sighted. 

It  has  been  stated  above,  that  the  function  of  accommodation 
and  convergence,  are  closely  connected,  and  it  is  only  after  long 
practice  that  we  can  learn  to  accommodate  without  converging, 
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or  vice  versa.  The  hypermetropic  patient,  in  order  to  see  small 
objects  distinctly,  must  exert  more  accommodative  effort,  than 
the  emmetrope.  He  will,  therefore,  also  instinctively  converge 
his  eyes  more,  and  thus  it  may  easily  happen  that  he  converges 
too  much,  so  that  convergent  strabismus  may  be  developed. 
In  other  words,  the  hypermetrope  will,  while  using  his  accom- 
modation in  reading,  converge  his  eyes  more  than  is  necessary 
for  the  distance  of  the  object.  He  thus  loses,  of  course,  the 
benefit  of  binocular  vision,  and  also  sees  the  object  doubled,  and 
as  this  diplopia  is  a  source  of  confusion,  he  gets  rid  of  it  by 
turning  one  eye  still  further  inwards,  and  works  only  with  the 
other  one.  Thus  the  abnormal  adduction  is  thrown  entirely  in- 
to one  of  the  eyes,  and  the  well-known  picture  of  strabismus  con- 
vergens  (cross-eye)  is  developed. 

Patients  with  a  very  high  degree  of  hypermetropia  do  not 
gain  very  much  in  distinctness  of  vision  by  squinting;  therefore, 
they,  as  a  rule,  do  not  fall  into  the  habit.  Patients  with  a  very 
moderate  degree  of  hypermetropia  do  not  ordinarily  need  to  sac- 
rifice binocular  vision  to  their  fairly  distinct  perception  of  small 
objects.  It  is,  therefore,  chiefly  in  the  medium  degrees  of  hyper- 
metropia, that  strabismus  convergens  is  observed. 

If  we  examine  a  patient  whose  symptoms  point  to  hyperme- 
tropia, and  we  find  that  his  sight  at  20  feet  is  improved  by  the 
use  of  certain  convex  glasses,  the  number  of  these  glasses  gives 
us  the  degree  of,  what  is  called,  his  manifest  hypermetropia. 
We  know,  however,  that  a  hypermetropte  patient  is  in  the  habit 
of  using  his  accommodation  almost  constantly;  in  order,  there- 
fore, to  find  the  toted  degree  of  his  hypermetropia,  we  must 
first  eliminate  the  accommodation,  and  thus  find  in  addition  to 
his  manifest  hypermetropia  which  has  been  hidden  by  the  use  of 
his  accommodation,  and  which  is  called  the  latent  hypermetro- 
pia. This  is  best  done  by  instilling  a  few  drops  of  a  one  per  cent 
solution  of  the  sulphate  of  atropia. 

When  the  accommodation  is  perfectly  paralyzed,  we  find 
that  the  patient  needs  stronger  glasses  than  before,  in  order  to 
see  the  test-types  No.  XX  distinctly  at  20  feet,  and  the  glass 
which  now  brings  his  vision  to  -§f-  gives  us  the  exact  degree  of 
his  total  hypermetropia. 
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Although  theoretically  these  glasses  ought  to  be  the  best,  or 
rather  the  most  useful  ones  to  the  patient,  since  they  will  re- 
move all  undue  strain  from  his  accommodative  apparatus,  we 
generally  find  that  the  old  habit  of  accommodating  more  than 
necessary,  comes  back  in  some  measure,  when  the  effect  of  the 
drug  has  passed  off.  The  patients,  therefore,  often  refuse  these 
glasses  at  first,  and  are  better  satisfied  with  a  number  that  lies 
between  the  degree  of  their  manifest  and  of  their  total  hyperme- 
t  ropia.  Long  cont  inued  paralysis  of  the  accommodation  will  do 
away  with  the  habitual  excessive  strain  of  the  accommodative 
apparatus,  but  it  is  generally  better  to  begin  by  giving  glasses 
of  such  strength  as  the  patient  can  use  with  comfort,  and  to 
change  them  later  on  for  stronger  ones. 

Hypermetropic  patients  should,  as  a  rale,  wear  their  glasses 
always,  except  when  their  hypermetropia  is  of  a  very  moderate 
grade,  and  their  far-vision  is  comparatively  good.  In  advanced 
years,  when  presbyopia  is  added  to  the  hypermetropia,  different 
glasses  for  distance  and  for  reading  must  be  used. 

Myopia,  short-sight  or  near-sightedness,  is,  as  stated  above, 
that  condition,  in  which  the  eye,  when  perfectly  at  rest,  is 
focussed  for  divergent  rays,  and  in  which  parallel  rays  entering 
through  the  cornea  are  united  into  a  point  before  they  reach  its 
retina. 

This  causes  the  retina  to  receive  dispersion  circles  from  far 
objects,  and  consequently  such  objects  appear  indistinct.  On 
the  other  hand  near  objects  are  seen  clearly  and  without  accom- 
modative effort, 

Concave  glasses  enable  myopic  eyes  to  see  distant  objects 
distinct  by  rendering  the  parallel  rays  divergent  and  the  slightly 
divergent  rays  more  divergent,  before  they  touch  the  cornea. 

In  myopia  the  eye-ball  is  too  long  in  comparison  with  emme- 
tropic eye-.  This  may  be  a  congenital  condition,  or  it  may  be 
acquired. 

The  fact  that  among  uncivilized  nations  myopia  is  almost 
unknown,  and  that  it  is  pre-eminently  an  affection  belonging  to 
civilized  life,  shows  us  that  its  chief  causes  are  to  be  sought  in 
early  and  prolonged  application  to  study,  and  especially  under 
the  unfavorable  conditions  of  small  print,  badly  arranged  desks, 
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badly  lighted,  badly  ventilated  and  over-heated  school-rooms, 
badly  arranged  or  insufficient  artificial  light,  etc.  Under  such 
influences  the  child's  eyes,  if  there  is  any  inherited  tendency 
will  certainly  become  myopic. 

Myopia  may  remain  stationary,  or  it  may  be  progressive. 
In  the  latter  case  symptoms  of  an  inflammatory  nature  always 
appear  in  the  posterior  part  of  the  eye-ball,  and  characterize  the 
process  as  a  sclero-ehoroiditis.  With  every  new  inflammatory  at- 
tack new  territory  is  invaded,  and  not  infrequently  the  region  of 
the  macula  lutea  is  thus  rendered  blind.  Floating  opacities  in 
the  form  of  muscse  volitantes,  or  larger  fibrinous  flocks,  are 
never  wanting. 

The  pupil  is  usually  larger  in  myopic,  than  in  emmetropic 
eyes.  To  obviate  the  indistinctness  of  vision,  clue  to  the  diffused 
light  admitted  through  the  large  pupil,  myopic  patients  get  in- 
to the  habit  of  partially  covering  their  pupils  by  squeezing  the 
eye-lids  together. 

The  elongation  of  myopic  eyes  causes  them  to  appear  full 
and  prominent. 

Although  distant  vision  is  very  indistinct  in  myopia,  the 
sight  for  small  near  objects  is  excellent  (at  least  where  the  in- 
flammatory changes  have  not  gone  too  far),  so  that  small  objects 
which  an  emmetropic  eye  can  see  only  by  the  aid  of  a  weak  mag- 
nifying glass,  may  sometimes  be  seen  with  ease  by  a  myopic  eye. 
The  amount  of  accommodative  power  used  by  a  myopic  eye  is 
very  small,  and  in  this,  probably,  lies  the  reason  why  the  con- 
verging (internal  recti)  muscles  are  also  weak  and  often  insuffi- 
cient for  prolonged  binocular  vision.  The  elongated  shape  of 
the  myopic  eye-ball  is  also  a  mechanical  hindrance  to  conver- 
gence. This  insufficiency  of  the  internal  recti  muscles  gives  rise 
also  to  asthenopic  symptoms  due  to  fatigue  of  the  external  mus- 
cular apparatus,  and  leading  to  a  loss  of  balance  between  the  in- 
ternal and  the  external  recti,  so  that  at  length  one  eye  refuses 
the  strain  on  the  internal  rectus,  and  becomes  passively  everted 
by  the  unopposed  action  of  the  external  rectus.  To  do  away 
with  the  disagreeable  double-images  which  now  appear,  and,  in 
order  not  to  give  up  the  feeling  of  comfort  caused  by  the  re- 
laxation of  his  converging  muscles,  the  patient  gradually  allows 
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the  external  rectus  muscle  more  and  more  liberty  of  action,  and 
finally  a  condition  of  permanent  divergent  strabismus  is  estab- 
lished. 

Myopes  have,  as  they  grow  old,  a  certain  advantage  over 
emmetropes  and  hypermetropes  in  their  partial  or  total  exemp- 
tion from  the  necessity  of  using  convex  glasses  tor  reading,  but 
they  do  not,  as  is  often  erroneously  assumed,  become  normal- 
sighted  for  the  distance. 

The  concave  glasses  prescribed  in  myopia  ought  to  be  the 
weakest  with  which  the  normal  acuteness  of  vision  is  obtained. 
The  question  whether  a  patient  ought  to  wear  his  glasses  con- 
stantly or  only  for  a  distant  vision,  or  whether  he  should  use 
glasses  of  different  strength  for  distant  vision  and  for  near  work, 
depends  mainly  on  the  degree  of  his  myopia,  and  upon  the 
period  of  life  at  which  the  glasses  are  prescribed.  The  sooner 
accurately  correcting  glasses  are  worn,  the  better  it  is,  as  a  rule, 
for  the  patient,  and  inasmuch  as  the  corrected  eye  must  use  its 
accommodation  for  near  work,  it  is  usually  best  to  encourage 
children  to  wear  their  correcting  glasses  constantly.  In  very 
high  degrees  of  myopia  and  in  advanced  age  a  glass  somewhat 
weaker  than  that  which  perfectly  corrects  the  myopia,  should  be 
given. 

Synchisis  of  the  vitreous  body  and  detachment  of  the  retina 
are  apt  to  occur  in  myopic  eyes,  as  has  been  already  stated. 

Astigmatism,  asymmetry  of  curvature  in  the  cornea  (or  crys- 
talline lens),  is  the  condition  in  which  the  different  meridians  of 
the  refractive  surfaces  have  unequal  radii  of  curvature.  To  a 
alight  degree  this  inequality  exists  even  in  the  normal  eye. 
When  it  is  somewhat  exaggerated,  however,  the  sight  becomes 
blurred,  and  details  of  objects  appear  more  or  less  distorted  for 
the  reason  that  the  unsymmetrical  refractive  surface  can  have 
no  perfect  focus  for  the  rays  which  pass  through  it,  but  only  a 
series  of  approximate  foci  lying  along  a  line  which  has  been 
given  the  name  of  focal  interval.    (See  figure  71). 

The  name  regular  astigmatism  is  given  to  those  cases  in  which 
the  refracting  surface  is  of  a  regular  ovoid  form,  instead  of  be- 
ing a  segment  of  a  sphere.  In  this  form  of  astigmatism  we 
recognize  a  meridian  of  greatest  and  one  of  least  refraction, 
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which  two  meridians  lie  at  right  angles  to  each  other  and  are  call- 
ed  the  principal  meridians.    The  astigmatic  eye  may  be  emme- 
tropic in  either  of  its  principal  meridians,  in  which  case  it  will 
be  either  myopic  or  hypermetropic  in  the  other,  and  we  call  this 
condition  simple  myopic  or  hypermetropic  astigmatism.    If  the 
eye  is  myopic  in  both  meridians  it  is  called  compound  myopic  or 
compound  hypermetropic  mtigmatism,  and  if  myopic  in  one  and 
hypermetropic  in  the  other  principal  meridian,  the  condition  is 
called  mixed  mtigmMism.     All  forms  of  regular  astigmatism 
may.be  corrected  by  means  of  a  piano-cylindrical  lens  of  the 
proper  radius  of  curvature,  so  placed  before  the  eye  as  to  equal- 
ize its  refractive  power  in  the  Jwo  principal  meridians,  and,  if 
any  ametropia  remains,  this  may  be  corrected  by  grinding  the 
proper  spherical  surface  upon  the  back  of  the  same  lens.  ° 

When  the  curvature  of  the  refracting  surface  is  irregular,  we 
call  the  condition  irregular  astigmatism.  This  condition  is  mostly 
due  to  former  inflammatory  processes  in  the  cornea. 
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Even  in  irregular  astigmatism  vision  may  sometimes  be  ma- 
terially benefitted  by  spherico-cylindrical  glasses. 

Regular  astigmatism  is  nearly  always  congenital. 

When  the  refractive  power  of  the  two  eyes  is  not  alike,  the 
condition  is  called  anisometropia.  What  glasses  are  to  be  used 
in  such  cases,  must  depend  on  the  special  requirements  of  each 
case.  It  may  be  well  to  give  a  correcting  glass  for  each  eye,  if 
the  difference  is  small ;  in  other  cases  it  is  better  to  give  glasses 
for  the  same  focus  for  both  eyes. 

All  forms  of  ametropia  can  be  diagnosticated  by  the  use  of 
the  ophthalmoscope,  when  the  patient's  and  the  observer's  ac- 
commodation are  perfectly  relaxed,  and,  if  the  observer  be  him- 
self not  emmetropic,  when  his  ametropia  is  corrected. 

Although  it  cannot  be  expected  that  every  physician  shall  be 
able  to  make  an  exhaustive  examination  of  the  refractive  condi- 
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tion  of  a  patient's  eyes,  he  should  nevertheless  be  familiar  with 
the  symptoms  of  ametropia,  and  especially  of  asthenopia,  so 
that  he  may  .  advise  the  selection  of  glasses  when  needed,  and 
moreover,  see  to  it,  that  when  prescribed,  they  are  worn  as  directed 
by  the  oculist.  It  is  not  only  young  ladies  and  gentlemen  who 
from  vanity  often  refuse  to  wear  glasses,  even  though  conscious 
that  they  a«v  greatly  benefitted  by  thorn,  but  frequently  the  im- 
perfectly educated  parents  will  not  allow  their  children  to  wear 
glasses  at  an  age  when,  perhaps,  the  child's  whole  future  may 

depend  upon  their  use. 

The  common  prejudice  against  the  weaving  of  glasses,  and 
especially  of  convex  glasses,  by  young  persons,  is  not  only  un- 
founded, but  it  often  leads  to  infinite  harm.  No  one  would  re- 
fuse a  patient  with  crippled  legs  the  assistance  of  crutches,  yet, 
n,  refuse  the  crippled  eye  the  use  of  glasses  is  often  a  much 

greater  wrong.  « 

When  speaking  of  the  function  of  accommodation,  it  was 
mentioned  that  with  advancing  years  this  faculty  is  gradually 
lost,  and  that  this  causes  the  near-point  to  recede  more  and  more 
from  the  eye.  Thus  we  find  that  while  at  10  years  of  age  the 
m  ar-point  lies  at  about  3  inches  from  the  eye,  at  20  years  it  is 
about  4,  at  30  years  about  6,  at  40  years  about  9,  at  45  years 
about  12,  and  at  50  years  about  16  inches  from  the  eye.  From 
the  fact  that  the  range  of  binocular  accommodation  is  somewhat 
less  than  that  of  monocular  accommodation,  the  near-point  for 
perfect  binocular  vision  is  even  further  from  the  eyes  than  these 
figures  would  indicate.  The  cause  of  this  progressive  loss  of 
accommodative  power  lies  in  the  physiological  hardening  of  the 
crystalline  lens,  which  renders  it  less  and  less  capable  of  chang- 
ing its  form  to  meet  the  requirements  of  near  vision. 

As  soon  as  the  binocular  near-point  has  receded  beyond  12 
inches  from  the  eyes,  reading,  especially  at  night  and  for  fine 
print,  becomes  less  comfortable.  More  light  is  required  to  see 
distinctly,  and  as  the  book  must  be  held  so  far  away  as  to  allow 
the  lamp  to  be  easily  placed  between  the  book  and  the  eyes,  this 
remedy  is  usually  resorted  to.  The  comfort  thus  received  is, 
moreover,  due  in  part  to  the  contraction  of  the  pupil  in  bright 
light,  and  to  the  consequent  exclusion  of  dispersion  circ  les. 
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The  same  causes  which  make  the  near-point  recede  from  the 
eye  may  also,  although  in  a  less  degree,  cause  the  far-point  to 
recede,  and  may  thus  bring  about  an  acquired  hypermetro- 
pia. 

These  symptoms  constitute  what  is  called  presbyopia,  and 
are  usually  developed  about  the  age  of  from  45  to  50  years,  so 
that  reading  and  near  work  become  impossible,  except  by  the 
aid  of  convex,  glasses.  The  patients  often  try,  however,  to  read 
for  a  time  alter  they  have  noticed  the  first  symptoms,  and  then 
some  degree  of  asthenopia  may  be  developed.  In  simple  pres- 
byopia occurring  in  an  emmetropic  person  vision  for  the  dis- 
tance remains  perfect ;  in  low  grades  of  myopia  it  may  even  im- 
prove ;  in  hypermetropic  persons  distant  vision  also  becomes 
eventually  impaired. 

The  use  of  convex  glasses  to  supply  the  place  of  the  foiling 
accommodative  power  suffices  to  do  away  with  all  disability  and 
discomfort  dependent  on  presbyopia ;  they  should  be  worn  for  all 
near  work.  As  the  patient  gets  older,  his  presbyopia  will  in- 
crease, necessitating  the  exchange  of  his  first  glasses  for  glasses 
of  shorter  focus.  This  change  should  be  made,  as  soon  as  the 
glasses  in  use  prove  inadequate  for  near  work. 

Paralysis  of  the  accommodation  brings  about  the  same  symp- 
toms as  presbyopia,  only  the  pupil  is  in  many  cases  perfectly 
dilated,  (in  other  cases  unchanged),  and  while  presbyopia  always 
affects  both  eyes,  paralysis  of  the  accommodation  may  happen 
either  in  one  or  in  both. 

If  paralysis  of  the  accommodation  affects  a  myopic  eye,  it 
will  (as  is  also  true  of  presbyopia)  cause  less  inconvenience,  than 
when  it  occurs  in  an  emmetropic  eye.  If  it  occurs  in  a 
hypermetropic  eye,  distant  vision  also  becomes  indistinct. 
Moreover,  when  in  a  case  of  paralysis  of  the  accommodation 
the  pupil  is  dilated,  the  diffuse  light  thus  admitted  into  the 
eye  causes  still  greater  confusion  of  sight,  than  in  a  case  in 
which  the  pupil  is  not  increased  in  size. 

Paralysis  of  the  accommodation  is  a  sign  of  some  affection  of 
the  oculomotor  nerve.    It  may  be  either  an  affection  of  the  peri- 
pheral branches  only,  or  the  symptom  of  some  central  lesion. 
Among  the  most  frequent  causes  are  tumors  of  the  brain,  syphilis, 
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and  diphtheria  of  the  throat.  The  loss  of  accommodative  power 
which  occurs  in  connection  with  diphtheria,  is  generally ^incom- 
plete, and  is  rather  a  paresis,  than  an  ac  tual  paralysis.  IJiis  us- 
ually comes  on  several  weeks  after  the  diphtheritic  process  m 
the  Loathe  run  its  course;  it  may  be  the  only  paresis  follow- 
ing this  disease,  and  it  may  appear  conjoined  with  paresis .of  the 
mSscles  of  the  palate,  etc.  The  inability  to  read  m  tins  affection 
is  sometimes  mistaken  for  obstinacy,  and  thus  the  child  is  liable 
to  be  misunderstood,  and  perhaps  punished  for  Ins  supposed 
fault;  the  physician  should,  therefore,  always  bear  m  mind  this 
not  infrequent  sequel  of  diphtheria  of  the  throat,  and  should 
warn  the  parents  that  the  child's  vision  may  possibly  become  at- 

ftQC-t  i  *(  1 

L  In  all  suc  h  eases  the  child  ought  to  be  kept  from  school,  until 
perfectly  well,  although  the  use  of  a  convex  glass  will  enable 
him  to  read  easily.  Tunic  treatment  and  rest  will  help  to  get 
him  over  the  paresis,  and,  even  if  nothing  is  done  in  the  way  ot 
medication,  a  few  weeks  time  will  restore  him.  The  instillation 
of  mild  myotic  agents  seems  to  shorten  the  time  necessary 

for  the  recovery.  . 

All  drugs  which  dilate  the  pupil  cause  also  paralysis  ot  the 
accommodative  apparatus.  It  sometimes  occurs  also  after  an 
injury. 

Spasm  of  the  accommodative  apparatus,  leading  to  apparent 
myopia,  is  sometimes  observed,  and  is  usually  very  troublesome. 
The  treatment  must  be  directed  to  the  full  relaxation  of  the  ac- 
commodative apparatus,  together  with  the  correction  of  any  exist- 
ing ametropia. 
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CHAPTER  XXI. 

DISEASES  OF  THE  EXTERNAL  MUSCLES  OF  THE  EYE. 

Normal  Condition  and  Action.  —  Diplopia.  —  Paralysis.  —  Paralytic  Strabis- 
mus.—Muscular  Strabismus.— Convergent  Strabismus.— Divergent  Stra- 
bismus.—Insufficiency  of  the  Internal  Recti  Muscles.— Nystagmus, 
i 

The  eye-ball  can  be  moved  upon  its  centre,  in  an  infinite 
variety  of  directions.  This  is  accomplished  by  means  of  three 
pairs  of  external  muscles,  the  rectus  superior  and  inferior,  the  rectus 
intemus a/nd exit  rm&s,  and  the obliquus  superior  and inferior.  The 
four  recti  muscles,  as  stated  in  Chapter  I. ,  spring  from  the  apex  of 
the  orbit,  around  the  optic  foramen,  and  are  inserted  upon  the 
sclerotic  at  different  distances  from  the  corneo-scleral  margin. 
The  superior  oblique  muscle  also  takes  its  origin  at  the  apex  of 
the  orbit,  and  is  inserted  in  the  sclerotic,  but  only  after  its  tendon 
has  passed  around  the  trochlea.  The  inferior  oblique  muscle 
springs  from  the  inner  surface  of  the  orbit  near  its  inferior  and 
nasal  margin,  and  then  goes  to  the  eye-ball. 

The  action  of  the  two  oblique  muscles  is,  of  course,  different 
from  that  of  the  recti,  since  from  their  direction  from 
their  punctum  fixum  (trochlea  at  the  inner  upper,  and  origin  of 
the  lower  oblique  at  the  inner  lower  orbital  margin)  is  back- 
wards and  outwards.  The  distances  from  the  corneo-scleral  mar- 
gin, at  which  the  several  muscles  are  inserted  in  the  sclerotic, 
arc,  according  to  Jlt  rkd,  the  following  ones: 

Rectus  superior,     -      -  8.2  millimeters. 

Rectus  inferior,      -       -  7. 2  " 

Rectus  internus,     -       -  6.5  " 

Rectus  extcrnus,     -       -  6.8  " 

Obliquus  superior,  -       -  16.0  " 

Obliquus  inferior,   -      -  J  ^.3  " 

These,  of  course,  are  average  numbers. 
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These  muscles  may  act  either  singly  or  in  various  combi- 
nations. When  acting  singly,  the  internal  rectus  turns  the 
eye-ball  strictly  horizontally  inward,  the  external  rectus 'in  the 
same  way  turns  it  outwards  ;  the  superior  rectus  which  is  inser- 
ted somewhat  to  the  nasal  side  of  the  median  plane  of  the  eye- 
ball, turns  the  eye-hall  upwards,  and  slightly  inwards,  and 
rotates  the  upper  end  of  its  vertical  meridian  towards  the  nose; 
the  superior  oblique  turns  the  eye-ball  downwards,  and  outwards, 
and  rotates  the  vertical  meridian  of  the  upper  end  of  the  cornea, 
also  towards  the  nose;  the  inferior  rectus  turns  the  eye-ball 
downwards,  and  a  little  inwards,  and  rotates  the  upper  end  of 
its  vertical  meridian  towards  the  temple;  the  inferior  oblique 
turns  the  eye-ball  upwards,  and  outwards,  and  rotates  the  up- 
per end  of  the  vertical  meridian  of  the  cornea  also  towards  the 
temple. 

When  the  superior  rectus  and  inferior  oblique  act  together, 
the  eye  is  turned  vertically  upwards,  and  by  the  combined  action 
of  the  inferior  rectus  and  inferior  oblique  the  eye-ball  is  turned 
vertically  downwards. 

If  the  eye-ball  is  turned  upwards  and  outwards,  the  superior 
and  external  recti  and  the  inferior  oblique  come  into  play;  if 
downwards  and  outwards,  the  inferior  and  external  recti  and  the 
superior  oblique,  etc.  Thus  in  all  movements,  except  those  in 
the  horizontal  plane,  at  least  two  and  generally  three  muscles 
must  act  conjointly. 

When  all  the  muscles  of  both  eyes  act  in  proper  harmony, 
perfect  binocular  vision  is  the  result,  and  two  retinal  images  are 
perceived  by  the  brain  as  one  object ;  but  if  any  one  muscle  re- 
fuses to  perform  its  part,  the  two  images  will  no  longer  fall  on 
corresponding  parts  of  the  two  retinas  and  double  vision  (diplo- 
pia) must  follow.  The  double  or  false  image  may  be  homony- 
mous, i.  e.,  it  may  appear  on  the  side  of  the  object  looked  at, 
corresponding  to  the  eye  in  which  the  double  image  is  perceived, 
or  it  may  be  heteronymous  (crossed  image),  in  which  case  it  ap- 
pears to  be  on  the  opposite  side  of  the  object.  When  one  of  the 
eyes  is  turned  abnormally  inward  towards  the  nose,  the  false 
image  is  homonymous,  when  one  eye  is  turned  abnormally  out- 
ward towards  the  temple,  the  false  image  is  heteronymous. 
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The  oculomotor  nerve  directs  the  movements  of  all  the  mus- 
cles of  the  eye-ball  except  the  superior  oblique  and  the  external 
rectus.  These  two  muscles  have  each  its  own  special  nerve, 
namely  :  the  trochlears  nerve  for  the  superior  oblique  and  the 
abducens  nerve  for  the  external  rectus.  The  movements  which 
the  eye-hall  makes,  when  certain  of  its  muscles  act,  being  known 
to  us,  it  is  clear  that  the  position  of  the  false  image  will  not  only 
tell  us  what  muscle  or  groupe  of  muscles  refuse  to  act,  but  also 
which  of  the  cerebral  nerves  are  atfected.  Thus  diplopia  is  often 
a  symptom  of  very  great  value  in  diagnosticating  brain  lesions, 
and  even  in  locating  them. 

According  to  the  degree  of  insufficiency  of  the  muscle  affected, 
the  false  image  will,  in  the  positions  of  the  eyes  which  evoke  it, 
appear  nearer  to  or  farther  from  the  real  image.  The  disagree- 
able consequences  of  seeing  double  arc  greatest  when  the  dis- 
tance between  the  two  images  is  small  ;  when  this  distance  is 
very  large,  the  false  image  is  disregarded,  or  it  may  even  not 
be  seen  at  the  same  time  with  the  real  one. 

In  order  to  overcome  diplopia,  the  patient  will  supplement 
the  diminished  action  of  the  weakened  muscle  of  the  eye-ball  by 
turning  his  head  in  the  same  direction.  For  instance,  if  the 
right  eye-ball  cannot  be  abducted  in  consequence  of  paralysis  of 
the  external  rectus,  every  object  lying  in  this  direction  will  ap- 
pear double,  as  long  as  the  patient  faces  in  this  direction,  but  a 
turn  of  the  head  in  the  same  direction  will  enable  him  to  see  sin- 
gle. From  this  position  of  the  head,  which  after  a  while  be- 
comes habitual,  we  can  often  conclude  in  which  muscle,  or  groupe 
of  muscles,  the  affection  lies. 

Diplopia  is  most  frequently  caused  by  paralysis  of  one  or 
more  muscles,  and  this  again  is  mostly  due  either  to  syphilis  to 
some  brain  lesion,  or  to  a  tumor  of  the  orbit.  It  has  also  been 
observed  in  cases  of  malarial  poisoning.  Paralysis  of  all  mus- 
cles of  the  eye,  ophthalmoplegia,  is  seen  in  rare  cases. 

In  cases  of  paralysis  of  one  muscle  of  the  eye  we  find  after  a 
while  a  secondary  contraction  of  the  antagonist  muscle  just  as  we 
do  in  paralysis  of  other  muscles  of  the  body.  The  affection  may 
thus  bring  about  a  form  of  strabismus  which  we  call  paralytic 
strabzsmtts,  to  distinguish  it  from  the  typical  or  muscular  strabis- 
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mus.  In  paralytic  strabismus  the  secondary  deviation  of  the 
healthy  eye-ball,  when  covered,  is  greater  than  the  deviation  of 
the  affected  eye,  while  in  typical  muscular  strabismus  the 
primary  and  the  secondary  deviation  are  equal.  (See  Chapter 
II.) 

Paralysis  of  the  external  rectus  is  the  most  frequent  cause  of 
diplopia.  If  partial,  the  muscle  may  be, able  to  move  the  eye- 
ball somewhat  beyond  the  medium  line  of  the  orbit,  if  total,  it 
cannot  move  the  eye-ball  at  all,  and  convergent  paralytic  squint 
will  soon  follow.  Diplopia,  must,  of  course,  exist  in  all  move- 
ments of  the  eve-ball  in  which  the  external  rectus  ought  to  act 
(The  method  of  examining  for  double  images  has  been  detailed 
in  Chapter  II).  The  diplopia,  characteristic  of  paralysis  of  the 
external  rectus,  appears,  therefore  in  the  outer  half  of  the  bin- 
ocular visual  field.  In  proportion,  however,  as  the  secondary 
contraction  of  the  interna]  rectus  becomes  established,  the  diplo- 
pia extends  over  the  whole  field  of  vision. 

Paralysis  of  the  superior  oblique  causes  the  double  images  to 
appear  when  the  patient  looks  below  the  horizontal  line.  The 
t  wo  images  do  not  stand  at  an  equal  height,  but  the  one  belong- 
ing to  the  affected  eye-ball  stands  lower  than  the  other,  and  they 
converge  towards  each  other  at  their  upper  ends.  The  distance 
between  the  images  increases  when  the  eyes  are  converged. 

Lesions  of  the  oculomotor  nerve  mav  affect  all  the  muscles 
which  it  supplies,  or  any  one  of  them  singly.  It  oftenest  affects, 
however,  more  than  one  muscle.  (These  muscles  are  the  levator 
palpebne  superioris,  the  internal  rectus,  the  superior  rectus,  the 
interior  rectus,  the  inferior  oblique  and  the  sphincter  iridis).  If 
the  internal  rectus  only  is  paralyzed,  we  simply  find  reversed 
what  we  had  to  state  with  regard  to  paralysis  of- the  external  rec- 
tus. Paralysis  of  the  inferior  rectus  will  cause  double  images  in 
the  lower  half  of  the  visual  field.  The  false  image  stands  lower 
than  the  real  one,  and  slants  towards  it  at  its  upper  end.  In 
paralysis  of  the  superior  rectus  these  conditions  are  reversed  ; 
the  double  images  appear  in  the  upper  half  of  the  visual  field,  the 
false  image  stands  higher  than  the  real  one,  and  it  slants  towards 
it  at  its  lower  end.  (Paralysis  of  the  sphincter  iridis  causes  dila- 
tation of  the  pupil,  and  is  mostly  combined  with  paralysis  of  the 
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accommodative  apparatus,  of  which  we  have  already  spoken). 

The  treatment  of  paretic  and  paralytic  affections  of  the  mus- 
cles of  the  eye  is,  in  the  main,  the  treatment  of  the  underlying- 
cause,  and  need  therefore  not  be  discussed  here.  We  may  only 
state  that  in  some  cases  prismatic  glasses,  in  others  tenotomy, 
and  in  others  the  advancement  of  the  affected  muscle  may 
give  some  comfort  to  the  sufferer.  These  operations  must,  of 
course,  only  he  resorted  to  when  the  paralysis  is  of  long  stand- 
ing, and  no  longer  oilers  any  chance  of  improvement  by  inter- 
nal treatment.  In  paresis  it  is  sometimes  Avell  to  grasp  the 
muscle  with  a  toothed  forceps,  to  force  the  eye-ball  to  turn  in 
the  direction  of  this  muscle,  and  thus  to  exercise  it  passively. 
(Schmidt — Simpler). 

Paralysis  of  the  muscles  is  mostly  confined  to  one  eye,  but  it 
may  also  affect  both  eyes  at  the  same  time. 

Typical  or  'muscular  strabismus  almost  always  appears  in 
early  childhood,  and  is  characterized  by  excessive  muscular  con- 
traction. This  prevents  the  patient  from  receiving  the  image  of 
the  object  looked  at  upon  the  yellow  spot  in  the  two  eyes.  But, 
while  in  paralytic  squint  the  eye-ball  cannot  be  moved  at  all  in  a 
certain  direction,  although  there  is  binocular  vision  in  other 
directions,  the  eye-balls  move  nearly  equally  Avell  in  all  directions 
in  the  typical  muscular  squint,  only  they  cannot  both  fix  the 
same  object  at  the  same  time,  and  there  is  therefore  no  true 
binocular  vision.  Double  images  must,  of  course,  exist  in  the 
beginning  of  muscular  squint,  but  they  are  usually  either  not 
noticed  by  the  patient,  or  only  for  a  short  time. 

Muscular  strabismus  is  practically  either  convergent  or  diver- 
gent, although  upward  and  downward  squints  are  seen  in  rare 
cases. 

The  causes  to  which  the  occurrence  of  the  squint  is  usually 
ascribed  by  the  parents  are  almost  infinite  in  their  variety,  and  it 
is  not  always  judicious  to  try  to  correct  the  error.  Bonders  first 
drew  attention  to  the  fact  that  an  error  of  refraction  exists  in  a  very 
large  proportion  of  the  cases  of  strabismus.  In  another 
number  of  cases  opacities  of  the  cornea,  or  in  the  crystalline 
.  lens,  or  atrophic  spots  in  the  choroid  and  retina  are  the  chief 
cause  of  the  strabismus.    In  some  cases  an  abnormal  shape  of 
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the  orbit,  or  an  abnormal  distance  between  the  eyes  may  give 
rise  to  squint. 

Generally  speaking,  convergent  squint  is  most  frequently 
caused  by  hypermetropia.  From  this  fact  it  is  clear,  that  in 
either  case  the  timely  use  of  correcting  glasses  may  prevent  the 
development  of  the  strabismus.  In  practice,  however,  this  is 
generally  not  the  ease,  except  when  the  ametropia  is  corrected, 
either  before  the  strabismns  has  shown  itself,  or  at  its  very  in- 
cipiency.  Later  on,  when  the  strabismus  has  become  estab- 
lished, the  glasses  will  no  longer  (aire  it,  or  perhaps  only  after 
having  been  worn  for  a  very  long  period.  All  other  contrivances, 
such  as  opaque  spectacles  with  a  small  central  hole,  or  specta- 
cles with  one  half  of  each  glass  ground  dim,  etc.,  are  of  no  value 
for  the  cure  of  strabismus. 

In  a  great  many  cases  of  strabismus  we  find  that  one  eye 
(the  deviating  one)  is  amblyopic,  and  the  question  is,  whether 
this  amblyopia  is  congenital,  and  so  has  existed  before  the  squint, 
or  whether  the  fact  that  this  eye  is  not  used  (at  least  consciously  I 
brings  about  an  amblyopia  " ess  anopsia. "  While  the  former  is 
surely  often  the  case,  I  do  not  think  the  latter  should  be  con>id- 
ered  improbable  (Schweigger,  JVoyes),  as  we  know  of  many  anal- 
ogies to  it  in  other  parts  of  the  human  body.  Moreover,  not 
infrequently  a  crossed  eye  is  observed  to  become  decidedly  less 
amblyopic  after  an  operation  for  strabismus. 

In  the  beginning  strabismus  is  usually  only  periodical,  and 
may  occasionally  remain  so  for  months,  or  even  years  ;  sooner 
or  later,  however,  it  almost  always  becomes  permanent. 

Convergent  strabismus  oftenest  makes  its  appearance  within 
two  or  three  years  after  birth,  when  the  child  begins  to  emplo3r 
his  eyes  in  looking  intently  at  small,  near  objects,  toys,  pic- 
tures, letters,  etc.  It  is  said  to  be  sometimes  congenital,  but 
this  is,  to  say  the  least,  very  rare. 

In  some  cases  of  convergent  strabismus  the  squint  alternates 
between  the  two  eyes,  so  that  either  eye  may  fix  the  object,  while 
the  other  eye  is  closed.    This  is  culled  .strabismus  alternans. 

As  has  been  already  stated,  it  is  not  in  the  highest  or  the  low- 
est degrees  of  hypermetropia  that  we  usually  find  convergent 
strabismus,  but  rather  in  the  intermediate  grades. 
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Divergent  squint  is  frequently  due  to  myopia,  but  it  may  also 
occur  in  hypermetropic  and  emmetropic  eyes.  In  the  latter 
eases  it  appears  to  be  due  to  a  congenital  excessive  power  of 
the  externa]  over  the  internal  recti. 

Insufficiency  of  the  internal  recti  is  always  observed  before 
the  divergent  strabismus  becomes  pronounced.  In  this  condi- 
tion the  convergence  of  the  eyes  in  near  vision  is  imperfectly 
maintained  so  that  the  visual  axes  become  inactively  divergent, 
although  in  distant  vision  they  maybe  apparently  or  actually 
parallel.  Divergent  squint  de  velops,  as  a  rule,  only  slowly.  It 
is.  moreover,  apt  to  conn-  on  at  a  more  advanced  age  than  that  at 
which  convergent  strabismus  usually  appears. 

Insufficiency  of  the  internal  recti  may  also  exist  without  ever 
developing  in  to  divergent  strabismus,  and  in  these  cases  the  pa- 
tients can,  although  with  an  undue  effort,  converge  enough  for 
binocular  vision.  This  causes  asthenopic  sjmrptoms  to  appear, 
which  are  often  as  distressing  as  the  asthenopia  which  depends 
upon  the  undue  exertion  of  the  accommodative  apparatus  in 
hypermetropia. 

The  treatment  of  permanent  strabismus,  and  frequently  also 
of  insufficiency  of  the  internal  recti,  is  by  operation.  The  opera- 
tion for  convergent  strabismus  consists  in  the  division  of  the  ten- 
don of  the  shortened  muscle  of  the  crossed  eye,  and  in  most 
cases  of  the  other  eye  also.  In  insufficiency  of  the  internal  recti 
both  external  recti  must  usually  be  divided,  and  in  many  cases 
of  conspicuous  divergent  squint  it  is  necessary  to  combine  with 
the  tenontomy  of  the  externi  the  operation  of  advancement  of 
the  interims  of  the  deviating  eye.  These  operations  ought  to  be 
done  comparatively  early  in  life.  The  old  story,  that  the  child 
will  outgrow  its  squint  as  it  gets  older,  ought  to  be  struck  from 
the  list  of  answers  which  a  physician  will  give  to  the  inquiring 
parents  in  a  case  of  strabismus.  The  percentage  of  cases  in 
which  a  once  permanent  squint  disappears  without  surgical  inter- 
ference is  extremely  small,  and  I  do  not  think  it  is  ever  observed 
after  early  childhood. 

Nystagmus  is  a  continuous  motion  of  the  eye-balls  mostly  in 
a  horizontal,  but  sometimes  in  a  rotatory  direction.  It  is  gen- 
erally observed  in  connection  with  congenital  amblyopia,  cata- 
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ract,  scars  on  the  cornea,  albinism,  etc.,  or  it  may  develop  in  ad 
vanced  age  as  a  result  from  brain  disease.  Is  is  also  observed  to 
attack  miners.  No  treatment  is  of  avail,  except  in  the  latter 
class  of  cases  in  which  rest,  fresh  air,  and  a  tonic  treatment  are 
often  sufficient  to  effect  a  cure. 


CHAPTER  XXII. 


OX  THE  DIAGNOSTIC  VALUE  OF  EYE-DISEASES  IN  INTRACRANIAL 

AFFECTIONS. 

Ax.emia  and  Hyperemia  op  the  Optic  Nerve  and  Retina.  —  Oedema  of  the 
Optic Papilla.-Optic  Neuritis  and  Neuro-retinitis.-Progressive  Atrophy 
of  the  Optic  Nerve.— Tubercles  in  the  Choroid.— Conditions  of  the  Pupil. 
— Hemianopia. 

A  few  years  ago  it  was  thought  that  by  the  use  of  the  oph- 
thalmoscope an  observer  could  look,  so  to  speak,  into  the  brain, 
or,  in  other  words,  that  from  the  conditions  of  the  optic  nerve 
and  retina  he  could  with  certainty  infer  what  was  going  on  in 
the  brain.  Thus  cerebroscopy  seemed  about  to  be  established  as 
a  new  branch  of  medical  science.  Since  then  we  have  learned 
that  the  facts  do  not  warrant  such  enthusiastic  anticipations,  and 
we  have  now  a  comparatively  clear  knowledge  of  what  we  can 
expect  from  ophthalmoscopic  and  other  eye-symptoms  as  aids  to 
the  diagnosis  of  brain  affections.  There  remains  now  no  doubt 
that  some  eye-symptoms  help  us  to  diagnosticate  certain  intra- 
cranial troubles,  and  are  sometimes  of  even  very  great  diagnos- 
tic value.  In  a  few  cases  they  may  even  enable  us  not  only  to 
diagnosticate  intra-cranial  affections,  but  also  to  locate  them. 

Without  going  further  into  anatomical  details  we  may  here 
state,  that  the  optic  nerve  and  retina  are  realty  parts  of  the  brain, 
from  which  they  grow  during  foetal  life,  and  that  their  blood-ves- 
sels, and  their  lymphatics  are  directly  connected  with  those  of 
the  brain.  Furthermore,  we  must  keep  in  mind  that  the  sheaths 
of  the  optic  nerve  are  directly  continuous  with  the  meninges, 
and  that  the  intervaginal  spaces  of  the  optic  sheaths  correspond 
to  and  are  in  direct  communication  with  the  spaces  bounded  )  >  y 
these  membranes  within  the  cranium. 

It  is  evident  from  these  anatomical  facts,  that  an  increased 
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or  diminished  supply  of  blood  or  lymphatic  fluid  in  the  brain 
must,  when  no  other  affections  exist,  eause  a  like  condition  in 
the  optic  nerve  and  retina. 

Although  these  facts  are  simply  due  to  the  mechanical  con- 
ditions and  cannot  he  doubted,  their  diagnostic  value  is  smaller,, 
than  we  should  expect,  because  even  in  normal  eyes  the  individ- 
ual differences  in  the  number,  the  situation,  and  the  form  of  the 
blood-vessels  as  seen  with  the  ophthalmoscope,  are  such,  that  we 
can  hardly  venture  to  diagnosticate  a  small  degree  of  anaemia 
or  hyperemia,  unless  we  have  had  occasion  to  examine  the  eyes 
at  a,  former  period.  Yet  it  is  in  just  these  cases  of  incipient  hy- 
peremia or  anaemia,  that  the  diagnosis  might  often  be  of  the 
greatest  value. 

When,  however,  the  anaemia  or  hyperemia  of  the  optic  nerve 
and  retina  have  reached  a  high  degree,  we  can  easily  recognize 
them,  and  thus,  in  combination  with  the  other  symptoms  present 
in  the  case  before  us,  they  may  help  to  a  diagnosis. 

If,  for  instance,  the  general  symptoms  lead  to  the  conclusion 
that  there  must  be  hyperemia  of  the  brain,  a  pronounced  hyper- 
emia of  the  optic  nerve  and  retina  may  confirm  this  diagnosis, 
if  all  other  causes  for  the  hyperemia  of  these  parts  can  be  ex- 
cluded. 

Or,  if  we  find,  in  an  otherwise  healthy  individual,  pronoun- 
ced anaemia  of  the  optic  nerve  and  retina  (in  a  case  of  injury  to 
the  head,  for  instance,)  the  diagnosis  of  anaemia  of  the  brain  may 
safely  he  made. 

In  other  cases  the  ophthalmoscopic  diagnosis  of  lrypersemia or 
ana  inia  of  the  optic  nerve  and  retina,  and  consequently  of  the 
brain  may  help  us  even  in  the  diagnosis  of  a  further  affection. 
For  instance,  if  we  find  in  a  case  of  pertussis  (whooping-cough  | 
that  the  optic  nerve  and  retina  are  perfectly  anaemic,  we  know 
that  the  brain  is  also  anaemic,  and  this,  in  connection  with  the 
knowledge  that  the  patient's  system  has  been  greatly  reduced  by 
the  disease,  may  help  us  to  the  conclusion  that  the  heart's  action 
especially  must  be  very  weak.  The  latter  is,  furthermore,  pro- 
ved by  the  fact  already  mentioned,  that  by  paracentesis  ofthean- 
terior  chamber  and  the  consequent  lowering  of  the  intra-ocular 
tension,  Ave  can  bring  about  a  refilling  of  the  blood-vessels  of  the 
optic  nerve  and  retina. 
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Although  pronounced  hyperemia,  or  ansemia  of  the  optic 
nerve  and  retina,  must  necessarily  happen  quite  often,  we  have 
much  oftener  occasion  to  observe  and  to  utilize  for  diair- 
nostic  purposes  certain  more  pronounced  changes  of  the  tis- 
sue, namely,  oedema  of  the  optic  papilla  and  optic  neuritis,  for 
the  reason  that  they  are  usually  combined  with  more  or  less  im- 
portant disturbance  of  vision. 

Any  intra-cranial  affection  which  causes  an  increase  of  the 
intracranial  pressure  must  also  cause  an  increase  of  pressure  in 
the  intervaginal  spaces  of  the  opticnerve.  This  increase  of  pres- 
sure will  lead  to  a  dropsical  distension  of  the  sheaths  of  the  optic 
nerve  near  its  entrance  into  the  eye-ball,  with  venous  stasis  and 
(edema  of  the  optic  papilla;  soon  these  conditions  cause  inflam- 
matory symptoms,  first  in  the  optic  papilla,  and  then  also  in  the 
retinal  tissue.  Whenever,  therefore,  we.  find  neuro-retinitis  in  a 
ease  in  which  it  is  due  to  an  increase  of  intra-cranial  pressure,  it 
must  have  been  preceded  by  oedema  of  the  optic  papilla. 

Neuritis  optica  may,  however,  furthermore,  be  caused  by  a 
fibrinous  or  fibri no-purulent  inflammation  of  the  sheaths  of 
the  optic  nerve  based  on  a  similar  form  of  meningitis. 

This  may  be  due  to  the  fact  that  exudations  resulting  from 
meningitis  may  simply  be  forced  into  the  intervaginal  space  of  the 
optic  nerve,  or  the  inflammatory  process  may  itself  spread  from  the 
intra  cranial  meninges  to  those  of  the  optic  nerve. 

The  result  of  these  inflammations  is,  as  we  have  seen  above,  in 
most  cases  the  total  atrophy  of  the  optic  nerve. 

CEdema  of  both  optic  papillae,  or  neuro-retinitis  in  both  eves, 
give  us,  therefore,  generally  a  hint,  that  there  is  an  increase  of 
intra-cranial  pressure.  Their  presence  is,  however,  of  little  fur- 
ther diagnostic  value,  (although  this  hint  alone  may,  under  some 
circumstances  be  of  very  great  importance),  since  intra-cranial 
tumors,  hemorrhages,  abscesses,  and  encephalitic  and  meningitic 
processes,  may  all  cause  these  same  symptoms  at  the  ocular  end  of 
the  optic  nerve.  Yet,  we  know,  that  in  by  far  the  largest  num- 
ber of  cases  these  symptoms  are  due  to  an  intra-cranial  tumor, 
and  this  fact,  together  with  the  general  symptoms,  as  well  as 
other  functional  troubles  which  may,  perhaps,  exist  in  the  eye, 
will  in  most  cases  help  us  to  make  the  diagnosis  sure. 
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The  atrophy  of  the  optie  nerve  caused  by  neuritis,  as  lias 
been  slated  in  Chapter  XIV,  shows  in  the  first  period  after  the 
inflammatory  symptoms  have  ceased,  a  more  or  less  characteris- 
tic image.  We  may,  therefore,  sometimes  confirm  the  diagnosis 
of  a  former  intra-eranial  affection  by  the  presence  of  such  an  atro- 
phy of  the  optic  nerve. 

Progressive  atrophy  of  the  optie  nerve  may  be  due  to  tabes 
dorsaiisor  to  multiple  sclerosis  of  the  spinal  eord.  The  oph- 
thalmoscopic appearance  of  such  an  atrophy  has  nothing  that 
would  distinguish  it  from  progressive  atrophy  due  to  other 
causes.  The  atrophy  of  the  optic  nerves  may  be  the  first  symp- 
tom observed  in  spinal  disease,  Its  exktance  should,  therefore, 
always  lead  us  to  examine  tor  further  spinal  symptoms.  If  this 
atrophy  is  combined  with  myosis  of  the  pupil,  the  diagnosis  of  a 
spinal'  affect  ion  is  nearly  certain.  In  this  case  the  pupil  which 
is  excessively  small,  will  not  contract  at  all  when  light  is  thrown 
into  the  eye,  and  l.ut  slightly,  when  the  patient  accommodates 
and  converges  his  eyes.  This  combination  of  eye-symptoms  is 
considered  pathognomonic  of  a  spinal  affection.  In  tabes  dor- 
sad the  symptom  of  color-blindness  is  generally  superadded. 
Whether  the  eye-symptoms  are  due  to  an  affection  of  special 
nerve  fibres  connecting  the  optic  nerve  with  the  cervical  por- 
tion of  the  spinal  cord,  or  whether  they  are  simply  caused  by  the 
same  affection  from  which  the  medulla  suffers,  only  occurring  in 
otherparts  of  the  nervous  system,  are  questions  not  yet  settled. 

Tubercles  in  the  choroid  were  formerly  considered  to  prove 
the  existance  of  tubercular  meningitis.  This  may  hold  good,  if 
all  other  symptoms  point  to  tubercular  meningitis.  But  we 
know  now,  see  Chapter  XII,  that  tubercular  choroiditis  may  be 
a  primary  affection,  and  we  can,  therefore,  draw  no  conclusions 
as  to  the  condition  of  the  meninges^  from  the  simple  fact  that  we 
find  tubercles  in  the  choroid. 

Paresis  and  paralysis  of  the  muscles  of  the  eye-ball  may  help 
us  to  diagnosticate  and  even  to  locate,  a  cerebral  trouble  as  sta- 
ted in  chapter  XXI. 

The  diagnostic  value  of  the  condition  of  the  pupil  is  confined 
to  the  fact,  that  irritation  of  the  sympathetic  nerve,  as  well  as  para- 
lysis of  the  oculomotor  nerve,  cause  dilatation  of  the  pupil,  while 
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paralysis  of  the  sympathetic-  nerve  and  irritation  of  the  third 
nerve  eaust>  contraction  of  the  pupil. 

Tims  far  we  have  only  considered  the  diagnostic  value  of  ob- 
jective eye  symptoms,  we  come  now  to  the  subjective  symptoms, 
namely,  the  functional  disturbances,  and  especially  hemianopia. 

Hemianopia  is  the  condition  of  the  eyes,  in  which  one  half 
of  the  retina  is  blind,  or,  in  other  words,  in  which  one-half  of  the 


Fig.  72.  Diagram  Showing- the  Partial  Decussation  of  the  Fibres  of  the  Optic  Tracts 
within  the  Chiasma.  The  Crossed  Parts  (nearly  two-thirds  of  each  tract),  supply 
the  Inner— the  Uncrossed  Parts  the  Outer  Portion  of  each  Eye.  ET.  Kig-ht  Op- 
tic  Tract.  LT.  Left  Optic  Tract.  Ch.  Chiasma.  The  Uncrossed  Bundle  is  drawn 
too  thin;  it  should  be  about  one-third  of  the  whole  breadth. 

visual  field  is  wanting.  Monocular  hemianopia  may  occur,  but 
is  extremely  rare. 

We  have  practically  only  to  deal  with  hemianopia  with  verti- 
cal division  of  the  field.  If  the  left  half,  or  the  right  half  of  the 
visual  field  of  each  eye  is  wanting, we  speak  othomonymom  hemi- 
anopia. If  in  one  eye  the  right  half  and  in  the  other  the  left 
half,  that  is,  both  the  temporal  or  both  the  nasal  halves  are 
wanting,  we  call  it  heteronymous  hemianopia.  In  these  cases  the 


# 


DISEASES  OF  THE  EXTEBNAL  MUSCLES  OF  THE  EYE.  201 


eyes  appear  usually  otherwise  normal  and  even  by  the  use  oi  the 
ophthalmoscope  we  Bee  at  least  at  first  no  change. 

In  order  to  understand  in  what  way  hemianopia  may  be  of  a 
diagnostic  value  in  brain  affections,  we  have  to  consider  the  origin 
and  the  course  of  the  optic  nerve  fibres. 

Each  traotus  options  originates  in  the  gray  matter  of  the  occipital 
lobe  of  the  brain  around  the  gyrus  annularis.  In  the  chiasmatic 
optic  nerves  cross  each  other.  The  often  discussed  question  in  what 
way  this  decussation  of  the  nerve  fibres  takes  place  is  now  set- 
tled by  pathologico-anatomical  facts,  and  also  by  experimental 
results.  About  two-thirds  of  the  fibres  of  each  optic  tract  are 
crossed,  while  about  one-third  remain  uncrossed.  The  crossed 
bundle  of  each  optic  nerve  supplies  the  inner  half  of  the  oppo- 
site eye-ball,  while  the  uncrossed  one  goes  to  the  outer  half  of 
the  eye-ball  which  lies  on  the  same  side  as  its  tractus  opticus. 
(See  figure  72). 

From  this  anatomical  fact  it  is  evident  that  any  affection  in- 
terfering with  the  cerebral  center  of  vision  in  the  occipital  lobe, 
or  with  the  optic  tract  of  one  side  between  this  center  and  the 
cjhiasma  will  cause  blindness  of  the  same  half  of  the  retina,  that 
is,  the  opposite  half  of  the  visual  field  will  be  wanting  for  each 
eye. 

This  is  the  most  frequent  kind  of  hemianopia.  Of  the 
heteronymous  forms  of  hemianopia  none  is  as  distinct  as  the 
homonymous  form,  and  they  must  be  due  to  affections  in  or  near 
the  chiasma,  while  monocular  hemianopia  from  a  nervous  affec- 
tion can  only  be  caused  by  a  pathological  condition  of  one  optic 
nerve  in  front  of  the  chiasma. 

If  we  examine  a  patient  and  find  one  half  of  the  visual  field 
for  each  eye  wanting,  we  know  when  this  is  the  left  half  for  each 
eye,  that  there  must  be  an  in-tracranial  affection  which  interferes 
with  the  tractus  opticus  of  the  right  side,  and  vice  versa.  In 
most  cases  that  have  thus  far  been  examined jpost  mortem,  the 
lesion  has  been  found  to  involve  the  very  origin  of  the  tract  in 
the  occipital  lobe. 


CHAPTER  XXIII. 


EYE-AFFECTIONS  CAUSED  BY  DISEASES  OF  DISTANT  ORGANS   OR  DIS- 
EASES OF  Tin:  GENERAL  SYSTEM. 

Rerpiratory  Apparatus.— Circulatory  Apparatus.— Digestive  Apparatus.— 
Uro-poetic  Apparatus.— Genital  Organs.— Affections  of  the  Skin.— Affec- 
tions of  the  Joints.— Infectious  Diseases.— Intoxications.— Diabetes.- 
Scrophulosis.  « 

Hespiraiory  Apparatus. — In  affections  of  the  respiratory  appa 
rat  us,  which  cause  a  great  deal  of  hard  coughing,  and  especially 
in  whooping-cough,  the  rupture  of  a  conjunctival  blood-vessel,  is 
sometimes  observed.  The  resultant  ecchymosis  may,  of  course, 
vary  greatly  in  size.  No  special  treatment  is  required.  The 
same  thing  may  happen  during  a  forcible  sneezing  attack. 

Catarrhal  inflammation  of  the  mucous  membrane  of  the  nose 
may  extend  into  the  nasal  duct,  and  cause  there  a  swelling  and 
obstruction,  and  thus  give  rise  to  stillicidium  (tear-dropping  i. 
If  the  case  is  an  acute  one,  the  sympstoms  in  the  tear-duct  may 
pass  away  with  it.  In  chronic  catarrh  of  the  nasal  mucous  mem- 
brane, the  nasal  duct  becomes  frequently  permanently  obstructed 
by  scar-tissue,  or  by  disease  of  the  bones,  due  to  the  diathesis 
upon  which  the  chronic  nasal  catarrh  is  based  (syphilis  and  scro- 
phulosis). 

Tumors  of  the  nose,  polypi  of  a  benign  or  malignant  charac- 
ter, are  apt  to  encroach  upon  the  orbit,  and  thus  can  cause  ex- 
ophthalmus. 

Tuberculosis  of  the  choroid  has  been  found  in  cases  of  tuber- 
culosis of  the  lungs. 

Hypertrophy  of  the  left  ventricle  of  the  heart  is  apt  to  pro- 
duce retinal  hemorrhages,  or  hemorrhages  into  the  vitreous 
body,  and  this  whether  the  venous  stasis  is  due  originally  to  an 
affection  of  the  lungs  or  of  the  heart. 
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Cn-oilatoni  App'nuitm.—  Diminished  arterial  pressure,  especi- 
allv  when  caused  by  the  insufficiency  of  the  aortic  valves,  may 
cause  pulsation  of  £ke  arteries  of  the  retina;  tids  pulsation  is 
isochronous  with  the  systolic  contraction  of  the  heart. 

If  the  force  of  the  heart's  action  is  considerably  reduced,  this 
may  cause  ischsemia  of  the  optic  nerve  and  retina.  The  heart  in 
such  cases  is  no  longer  able  to  overcome  the  normal  intra-ocular 
tension,  but  it  can'  do  so  again  when  the  tension  is  reduced  by 
paracentesis  of  the  anterior  chamber. 

Pernicious  progressive  anaemia  causes  ameniia  of  the  optic 
papilla  and  retina,  and  also  extravasations  into  the  retinal  tis- 
sue. 

Fibrinous  endocarditis  may  be  the  cause  of  an  embolism 
of  the  central  retinal  artery,  or  one  of  its  branches.  Itis  hardly 
necessary  to  state  that  the  embolus  must  be  very  small  to  enter 
this  artery. 

Pulsating  exophthalmus  is  a  symptom  which  in  almost  all 
eases  is  due  to  an  affection  of  the  blood-vessels,  and  but  very 
rarely  to  a  pulsating  tumor  of  the  orbit.  Its  most  prominent 
symptom  is  the  exophthalmus,  which  is  often  one-sided,  and  may 
be  very  considerable.  The  upper  eye-lid  is  swollen,  and  its  veins 
are  dilated,  and  the  conjunctiva  shows  dilated  blood-vessels  and 
serous  infiltration.  The  pupil  is  generally  dilated.  The  eye-ball 
can  be  pressed  into  the  orbit  without  causing  pain,  but  it  will 
protrude  again  as  soon  as  the  pressure  is  released.  Placing  the 
fingers  on  the  eye-ball,  it  is  felt  to  pulsate,  and  sometimes  the 
pul>ation  is  even  visible.  By  auscultation  pulsatory  sounds  are 
heard  on  the  eye  and  the  surrounding  regions.  Compression  of 
t lie  common  carotid  artery  reduces  these  sounds  or  stops  them 
altogether. 

Besides  the  exophthalmus  there  may  be  optic  neuritis  or 
oedema  of  the  optic  papilla.  The  retinal  veins  are  always  con- 
siderably enlarged  and  pulsate.  Sight  may  be  very  much  mi- 
paired,  and  in  some  cases  blindness  has  been  observed.  The 
patients  complain  chiefly  of  the  continued  noise,  and  sometimes 
of  pain.  Paresis  of  tho  external  muscles  of  the  eye-ball  may 
cause  diplopia.  These  symptoms  have  but  very  seldom  come  on 
without  any  known  cause  ;  in  most  eases  they  have  developed 
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after  an  injury,  and  for  the  most  part  after  a  heavy  fall.  They 
may  follow  rapidly  upon  the  injury,  which  is  the  rule,  or  they 
may  develop  more  slowly.  When  the  exophthalmos  Occurs  in 
both  eyes,  one  eye-ball  usually  has  protruded  before  the  other. 

In  a  few  eases  the  affection  has  been  known  to  reeover  spon- 
taneously, but  in  most  eases,  when  not  interfered  with,  deatli 
has  been  the  result.  The  idiopathic  eases  of  pulsating  exoph- 
thalmus  seem  to  In1  more  frequent  among  women,  while  the 
traumatic  ones  have  nearly  all  oceurred  in  men.  {Sattler). 

The  anatomical  cause  of  pulsating  exophthalmos  is  some- 
times an  aneurysm  of  the  ophthalmic  artery,  but  in  a  large  ma- 
jority of  the  eases  a-  rupture  of  the  internal  carotid  within  the 
cavernous  sinus,  with  consequent  effusion  of  arterial  blood  into 
this  sinus  and  increase  of  blood-pressure,  causing-  dilatation  and 
pulsation  of  the  superior  ophthalmic  A'ein,  and  ultimately  of  all 
the  venous  vessels  communicating  with  the  superior  ophthalmic 
vein,  and  also  of  the  inferior  ophthalmic  vein.  The  central  re- 
tinal vein,  which  empties  the  blood  either  into  the  superior  oph- 
thalmic vein,  or  directly  Into  the  cavernous  sinus,  soon  shows 
therefore  the  same  symptoms  of  dilatation  and  pulsation. 

The  therapeutic  measures  must,  of  course,  be  directed  to  the 
primary  affection.  As  we  have  seen,  this  is  usually  a  rupture  of 
the  internal  carotid  artery,  therefore,  continuous  digital  compres- 
sion or  ligation  of  the  common  carotid  artery  must  be  per- 
formed. 

AVe  may  here  refer  also  to  amblyopia,  or  amaurosis  depend- 
ant on  the  loss  of  large  quantities  of  blood,  to  whatever  cause  it 
ma}r  be  due,  such  as  wounds,  ulcers  of  the  stomach,  the  cancer- 
ous erosion  of  a  larger  blood-vessel,  uterine  affections,  etc,  If 
the  patient  recovers  from  the  loss  of  blood,  his  sight,  as  a  rule, 
will  also  gradually  be  regained. 

Orgams  of  Digestion. — The  congestion  to  the  head  caused 
by  chronic  constipation,  and  by  hyperemia  of  the  liver,  is  some- 
times combined  with  eye-symptoms.  These  are,  in  the  main,  an 
easily  fatigued  accommodation,  and  the  appearance  of  dark  or 
light  spots  before  the  eyes.  These  symptoms  disappear  with  the 
removal  of  their  primary  cause. 

Leucaemia  causes  a  form  of  retinitis  which  is  said  to  be  char- 
acterized by  a  yellow  tint  of  the  whole  retina. 
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Uroyoetic  App&mtm.  —Diseases  of  the  kidneys  give  rise  t  o 
various  eye  affections.  The  affection  which  we  call  albuminuric 
neuro-retinitis,  and  which  has  been  already  described  in  Chapter 
XIII.,  is  generally  due  to  the  shrinking  kidney,  that  form  of* 
nephritis  in  which  the  specific  gravity  of  the  urine  is  usually 
low,  and  in  which  the  albumen  is  small  in  quantity,  or  may  a! 
times  be  wanting  altogether.  Albuminuric  retinitis  is  also  found 
in  acaite  croupous  nephritis,  as  during  scarlet  fever,  and  m  eases 
of  amyloid  degeneration  of  the  kidneys.  The  diseases  of  the 
kidneys  may  lead  to  albuminuric  retinitis  by  causing  a  hydremic 
condition  of  the  blood,  which  brings  on  pathological  changes  in 
the  coats  of  the  blood-vessels.  Further  symptoms  may  be  due 
to  increased  blood-pressure  and  to  the;  retention  of  urea.  Al- 
though this  form  of  retinitis  belongs,  as  a  rule,  to  the  latter 
stages  of  the  kidney  disease,  it  is  sometimes  the  first  symptom 
noticed  by  the  patient,  audits  characteristic  features  may  thus 
sometimes  lead  us  to  detect  a  kidney  disease  when  no  other 
symptom  is  as  yet  so  pronounced,  as  to  suggest  the  diagnosis. 

Another  eye-affection  due  to  kidney  disease  is  the  so-called 
uremic  amaurosis.  It  is  seen  in  all  forms  of  nephritis,  but  chiefly 
in. acute  nephritis  from  scarlet  fever  or  the  nephritis  of  pregnant 
women.  The  blindness  usually  comes  on  rapidly  during  a  ure- 
mic attack.  The  pupils  are  sometimes  dilated.  Whether  the 
patient  has  already  been  suffering  from  idbumimuric  retinitis,  or 
not,  makes,  of  course,  no  difference  as  regards  the  occurrence  of 
such  a  uremic  amaurosis.  The  amaurosis  may  pass  off  again  after 
a  few  hours.    Sometimes,  however,  it  lasts  even  several  days. 

<  i,  n  ital  Organs.  — Amblyopia  is  sometimes  seen  after  excesses 
in  r,  re.  It  never  lasts  long  in  these  cases,  and  does  not  give 
rise  to  a  serious  affection.  Onanism,  especially,  when  frequently 
indulged  in,  causes  the  same  symptoms.  It  has  become  to  1  >e 
quite  an  accepted  fact  that  onanism,  as  such,  may,  and  is  likely 
to  lead  to  serious  eye-affections,  and  it  frequently  happens  that  a 
patient  conies  to  the  physician  frightened  out  of  his  wits  after 
having  read  about  the  serious  consequences  of  this  habit.  An 
examination  either  reveals  no  eye-affection  at  all,  or  one 
which  has  nothing  to  do  with  their  self  indulgence,  and  which 
in  all  probability  has  existed  previously. 
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In  rare  cases,  where  onanism  is  practiced  very  frequently,  it 
may  give  rise  to  chronic  conjunctivitis,  hyperemia  of  the  optic 
nerve  and  retina,  photopsia and  blepharospasms  (-OoJm). 

Gonorrhoeal  pus,  brought  into  the  conjunctival  sack,  causes 
a  most  serious  purulent  conjunctivitis,  as  stated  in  Chapter  VH. 
But  gonorrhoea  may  also  he  the  ultimate  cause  of  iritis  and  cho- 
roiditis. In  these  eases  we  find  usually  that  a  gonorrheal  arthri- 
tis has  gone  before.  The  treatment  is  that  of  iritis,  or  choroidi- 
tis, from  other  causes. 

Uterine  diseases  are  undoubtedly  often  the  cause  of  eye-aSfee- 
tions;  yet  it  is  rather  difficult  to  prove  the  dependance  of  the 
eye-affection  on  the  uterine  trouble,  unless  the  cure  of  the  latter 
removes  also  the  former,  or  the  eye  disease  develops  at  the  same 
time  with  the  appearance  of  a  uterine  trouble.  It  is  well  known 
that  women  in  the  climacteric  period  a  re  apt  to  suffer  from  dis- 
seminate or  chronic  exudative  choroiditis,  and  that  the  sup- 
pression of  the  menstruation  at  an  earlier  age  may  lead  to  the 
same  disease.  Sometimes  a  detachment  of  the  retina  takes  place 
upon  suppression  of  the  menstruation,  in  which  case  the  renewed 
flow  may  contribute  positively  to  the  cure  of  the  eye-affection. 
Episcleritis,  hyperemia  of  the  optic  nerve  and  retina,  and  even 
neuro-retinitis,  have  been  observed  under  the  same  conditions 
{Moor en). 

A  certain  form  of  asthenopia,  which  Foerster  has  named 
kopiopia  hysterica,  seems  to  be  clearly  connected  with  a  chronic 
atrophic  parametritis.  This  asthenopia  is  accompanied  by  pain 
and  photophobia.  Convex  glasses  do  not  give  relief,  even  al- 
though they  may  correct  an  existing  presbyopia.  Suc  h  patients 
are  unable  to  use  their  eyes  for  more  than  a  few  moments  for 
near- work  without  pain,  although  their  visual  accuteness  is  usu- 
ally perfect.  The  affection  yields  to  no  treatment  ;  when 
left  alone  disappears  gradually,  but  generally  only  after  a  dura- 
tion of  several  years. 

We  may  in  this  place  speak  also  of  a  disease  in  which  the 
eye-symptoms  are  very  prominent,  and  which  by  many  is  thought 
to  be  due  to  an  affection  of  the  genital  organs.  I  refer  to  ex- 
ophthalmic goitre,  or  Basedow's  ( Graves')  disease.  (See  figure 
73). 
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The  cardinal  symptoms  of  Basedow's  disease  are  an  increased 
action  of  the  heart,  exophthalmos  of  one  or  generally  of  both 
eves,  and  goitre,  although  one  of  these  three  symptoms  may  be 
wanting. 

The  first  symptom  is  usually  the  increased  heart's  ac- 
tion. The  pulse  ranges  from  LOO  to  200  in  the  minute,  the  shock 
at  the  apex  of  the  heart  is  felt  much  stronger  than  in  the  nor- 
mal condition,  and  can  even  he  seen,  although  the  heart  is  usu- 
ally not  hypertrophic.  The  carotid  arteries  and  the  veins  of 
the  neck  pulsate  visibly.  Any  excitement  or  tiresome  work  ag- 
gravates these  symptoms.    Sooner  or  later  the  thyroid  gland  be- 


Fig.  73.  Basedow's  Disease  (Grave's  Disease).  Diagram  showing  especial lyGraefe's 
s>  mptoni— the  Loss  of  Coordination  in  the  Downward  Movement  of  Eye-ball  and 
Upper  Eye-lid.  E.  Exposed  Strip  of  Sclerotic. 

gins  to  swell.  The  tumor  is  at  first  soft,  but  later  on  it  becomes 
harder  through  the  newformation  of  connective  tissue,  or  through 
deposits  of  lime.  The  swelling  is  not  very  large,  and  it  may 
come  and  go.  With  the  hand  a  tremor  may  be  felt  over  the 
thyroid  gland,  and  with  the  stethoscope  circulatory  murmurs  can 
be  heard  in  it.  The  exophthalmus  appears  usually  as  the  last  of  the 
three  cardinal  symptoms.  The  protrusion  of  the  eye-balls  is  mostly 
in  a  forward  direction,  but  sometimes  there  is  divergent  strabis- 
mus.   In  most  cases  the  protrusion  occurs  in  both  eyes. 

Combined  with  the  exophthalmus  is  a  loss  of  co-ordination 
in  the  movements  of  the  eye-ball  and  eye-lids,  so  that  in  down- 
ward movements  of  the  eyes  the  upper  lids  lag  behind  and  ex- 
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pose  a  strip  of  the  sclerotic.  In  the  lower  eye-lids  the  same  symp- 
tom is  present,  but  it  is  less  noticeable.  This  symptom  is  considered 
as  almost  pathognomonic  for  this  form  of  exophthalmus,  audit  is 
sometimes  observed  even  before  the  exophthalmus  has  become 
very  conspicuous.  The  palpebral  fissure  is  generally  veiy  wide, 
and  involuntary  nictitation  is  wanting. 

The  pupils  are  often  normal,  in  other  cases  dilateu,  the  ac- 
commodation remains,  however,  undisturbed.  The  secretion  of 
tears,  at  first  increased,  becomes  later  on  diminished,  and  a  con- 
junctival catarrh  is  seldom  entirely  wanting.  The  cornea  becomes 
dry,  since  the  eye-lids  do  not  protect  it  properly,  and  ulcerations, 
even  the  total  destruction  of  the  cornea,  may  be  the  result.  The 
retinal  arteries  pulsate. 

These  cardinal  symptoms  are  attended  by  a  number  of  vary- 
ing ones,  as  chlorosis  or  anaemia,  uterine  affections,  higher  tem- 
perature, etc.  The  palpitations  of  the  heart  cause  dispnoea,  or- 
thopnea, and  even  angina  pectoris.  The  digestion  is  disturbed. 
Headache  and  insomnia  are  almost  constant  s-nntoms  and  help 
to  lower  the  vital  powers. 

Basedow^  disease  rarely  appears  as  an  acute  affection,  and  it 
usually  takes  several  years  for  all  its  symptoms  to  become  fully 
developed.  Intermissions  are  the  rule,  and  the  characteristic 
symptoms  of  the  disease  may  even  exist  for  years,  and  then  dis- 
appear. In  about  12  per  cent  of  the  cases  {von  DuscK)  death  re- 
sults from  exhaustion,  from  ascites,  or  from  hemorrhages  into 
the  brain,  lungs  or  intestinal  tract. 

The  diagnosis  is  easy  when  the  cardinal  symptoms  are  all  well 
marked.  In  the  beginning,  however,  the  disease  might  be  con- 
founded with  paralysis  of  the  sympathetic  nerve. 

According  to  Mooren,  Basedow's  disease  attacks  twelve  women 
to  one  man.  It  develops  often  after  other  severe,  weakening 
diseases,  great  losses  of  blood,  undue  bodily  exertion,  etc.  Some- 
times it  seems  to  be  dependent  on  an  hereditary  tendency,  and 
and  may  show  itself  in  several  members  of  the  same  family. 

Anatomical  examinations  have  shown  that  the  heart  in  Base- 
dow's disease  may  be  actually  dilated  and  hypertrophied.  The 
goitre  is  most  frequently  a  glandular  hypertrophy,  but  in 
some  cases  it  has  been  found  to  be  simply  due  to  a  dilatation  of 
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the  blood-vessels  of  the  thyroid  gland.  The  orbital  fat  isusu- 
ally  hypertrophic  and  cedematous,  audits  Mood-vessels  are  di- 
lated. The  external  muscles  of  the  eye  have  been  found  in  a 
state  of  fatty  degeneration,  but  in  a  single  ease  whichlhave 
had  oeeasion  to  examine,  they  were  normal.  Changes  of  vari- 
ous kinds  in  the  cervical  part  of  the  sympathetic  nerve  of  the 
neck  and  its  ganglia  have  been  reported  in  some  cases;  in  other 
eases  no  such  changes  could  be  detected.  Pathological  anatomy 
has,  therefore,  thus  far  revealed  no  common  cause  for  all  the 
symptoms  observed  in  Basedow^  disease,  and  it  is  only  upon 
the  clinical  symptoms  that  any  rational  explanation  can  be 
founded. 

The  palpitations  of  the  heart  may  be  due  to  irritation  of  the 
exoito-motory  nerves  of  the  heart,  which  arise  from  the  medulla 
oblongata,  enter  the  sympathetic  nerve,  and  leave  it  again  with 
the  branches  forming  the  cardiac  plexus,  or  they  may  be  due  to 
paralysis  of  the  inhibitor}-  nerve-fibres  coming  from  the  vagus 
nerve. 

Paralysis  of  the  cervical  part  of  the  sympathetic  nerve  will 
account  for  the  vascular  symptoms  Basedow's  of  disease,  the 
goitre,  and  even  the  exophthalmus  ;  but  it  produces  contraction 
of  the  pupil  and  of  the  palpebral  fissure,  while  by  irritation  of 
the  oeulo-piipillary  til) res  of  the  cervical  part  of  the  sympathetic 
nerve,  which  spring  from  the  anterior  root  of  the  second  dorsal 
nerve,  we  can  produce  widening  of  the  palpebral  fissure,  dila- 
tion of  the  pupil,  and  exophthalmus.  We  should,  therefore, 
have  to  accept  two  different  conditions  in  the  tract  of  the  same 
nerve  in  order  to  explain  the  more  prominent  symptoms  of  Base- 
dow's disease  on  the  hypothesis  of  an  origin  in  the  sympathetic 
nerve. 

It  would  be  going  too  far  to  give  here  all  theories  which  have 
been  advanced  in  order  to  explain  the  symptoms  of  this  disease. 
Suffice  it  to  say,  that  paralysis  of  the  center  for  the  vagus  nerve 
explains  best  the  majority  of  the  symptoms  when  combined  with 
paralysis  of  a  special  (assumed)  center  for  the  blood-vessels  of 
the  orbit  and  thyroid  gland,  and  of  the  reflex-center  for  the 
movements  of  the  eye-lids.  From  this  fact  it  appears  that  the 
symptoms  of  Basedow  s  disease  are  due  to  a  brain  lesion,  and. 
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in  fact.  Filehne.  by  cutting  into  the  corpora  restiformia  of  rab- 
bits without  injuring  the  fourth  ventricle,  after  having  first  sev- 
ered the  sympathetic  nerve,  has  produced  the  cardinal  symptoms 

of  tins  disease. 

Tonic  treatment  of  all  sorts  has  been  recommended  in  this 
disease.  The  most  successful  treatment  seems  to  be  galvaniza- 
tion, combined  with  arsenic  and  iron  internally. 

If  the  cornea  is  endangered  by  ulceration,  the  palpebral  fis- 
sure may  be  shortened  by  tarsoraphy. 

Affeetion&of  the  Shim.  — Erysipelas  of  the  face  has  in  several 
cases  led  to  optic  atrophy  through  compression  of  the  optic 
nerve  consequent  on  the  extension  of  the  inflammation  to  the 
orbital  tissues. 

Herpes  zoster  is  sometimes  found  together  with  herpes  of 
the  cornea,  and  the  latter  is  then  considered  to  be  due  to  a  disease 
of  the  ganglion  Gasseri. 

Affections  of  the  Joints. — Rheumatism,  especially  articular 
rheumatism  and  gout,  favor  the  development  of  iritis  and  epi- 
scleritis. 

Infectious  Diseases.—  Measles  in  the  eruptive  stage  give  rise 
conjunctivitis.  Chronic  conjunctivitis  conjoined  with  blephari- 
tis ciliaris,  and  phlyctenular,  and  even  parenchymatous  keratitis, 
are  often  seen  after  measles,  and  their  occurrence  is  undoubtedly 
due  to  the  lowering  of  the  whole  system  by  this  disease.  Optic 
neuritis  and  amaurosis  have  also  been  observed  after  measles, 
but  they  are  extremely  rare. 

Scarlet  fever,  by  causing  nephritis,  may  bring  about  an  albu- 
minuric neuro-retinitis,  or  a  uramiic  amaurosis. 

Small-pox  may  give  rise  to  a  great  variety  of  eye-affections, 
not  counting,  of  course,  the  fact  that  pustules  may  be  located 
on  the  skin  of  the  eye-lids.  The  eye-diseases  caused  by  small- 
pox have,  contrary  to  the  general  opinion,  nothing  specific,  and 
their  cause  is  the  same  as  if  they  were  idiopathic  eye-affections. 
Catarrhal,  purulent,  and  diphtheritic  conjunctivitis,  keratitis, 
blcnnorrhoca  of  the  lachrymal  sack,  iritis  and  choroiditis  are 
often  observed  during  and  after  this  disease.  The  most  frequent 
affections,  however,  are  those  of  the  conjunctiva  and  cornea. 
The  corneal  troubles  have  also  been  observed  to  develop  some 
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weeks  after  recovery  from  the  small-pox.  They  are  usually  ul- 
cerations and  parenchymatous  inflammations,  which  lead  to  the 
formation  of  sears,  or  even  to  the  total  destruction  of  the  eye- 
ball. Many  an  rye  which  has  been  lost  in  tfcift  manner  might 
have  been  saved,  had  the  eye-affection  been  treated  in  its  earlier 
stages,  and,  as  the  treatment  is  inmost  cases  simply  local,  and 
in  no  way  interferes  with  the  treatment  of  the  small-pox,  there 
is  no  good  excuse  for  neglecting  it,  even  during  the  active  period 
of  the  general  disease. 

Typhus  abdominalis  may  give  rise  to  corneal  abscesses  or  ul- 
cerations, and  to  paresis  of  the  external  muscles  of  the  eye-ball 
or  of  the  accommodative  apparatus. 

Amaurosis  is  sometimes  seen  after  typhus,  as  it  is  after  other 
prostrating  diseases,  and  is  due  to  an  anamiic  condition  of  the 
optic  nerves.  In  nearly  all  these  cases  sight  returns  with  the 
improvement  of  the  condition  of  the  general  system. 

Feb ris  recurrens  is  said  to  cause  by  preference  affections  of  the 
uveal  tract. 

Diphtheritis  of  the  throat  appears  but  very  seldom  to  cause  diph- 
theritic conjunctivitis,  but  in  some  rare  cases  the  disease  reaches 
the  conjunctiva  through  the  lachrymal  passages.  A  much  more 
frequent  affection  following  diphtheritis  of  the  throat  is  paresis 
of  the  accommodation,  already  referred  to  in  Chapter  XX.  The 
physician  should  at  once  suspect  it,  when  some  weeks,  after  re- 
covery from  the  diphtheritic  attack  in  the  throat,  vision  for  near 
object-  become  weakened  or  imperfect. 

Malarial  fever,  as  has  been  stated,  is  thought  by  man}'  phy- 
sicians in  the  Mississippi  Valley  to  cause  all  sorts  of  eye-affec- 
tions. There  is  no  question  that  chronic  conjunctivitis  and 
trachoma,  are  very  frequent  in  the  fever  districts,  yet,  I  have  not 
seen  that  quinine  has  had  any  beneficial  influence  in  promoting 
their  cure.  Malarial  keratitis  has  been  described  (  Kvpp )  as  a 
special  form  of  keratitis.  I  have  sometimes  seen  small,  point- 
like infiltrations  of  the  cornea,  which  have  appeared  in  connec- 
tion with  malarial  fever.  Malarial  optic  neuritis  and  oedema  of 
the  optic  papilla  have  been  described  by  Macnanw r«.  Paraly- 
sis of  one  or  more  of  the  external  muscles  of  the  eye-ball  may 
else  be  due  to  malarial  poisoning. 
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Pyaemia  and  septicaemia  cause  eye-symptoms,  which  may  be 
due  to  the  thrombosis  of  the  cavernous  sinus,  or  of  one  of  the 
ophthalmic  veins.  In  other  cases,  especially  in  puerperal  septi- 
caemia, purulent  choroiditis  (choroiditis  metastatica),  probably 
due  to  embolism,  has  been  observed.  I  have  seen  it  also  caused 
by  a  purulent  arthritis.  A  septic  retinitis  lias  also  been  observed 
and  described. 

Acquired  syphilis  shows  itself  in  the  eyes  in  a  great  many 
ways,  and  in  all  periods  of  the  disease.  The  part  of  the  eye  most 
frequently  attacked  by  syphilis  is  the  meal  tract.  The  common- 
est form  of  syphilitic  eye-disease  is  iritis.  It  is  usually  a  sim- 
ple plastic  iritis,  which  appears  at  the  same  time  with  the  skin- 
symptoms,  or  at  a  later  period,  w  hen  other  syphilitic  symptoms 
are  no  longer  recognizable.  In  some  cases  the  iritis  is  of  a  re- 
curring type.  Such  aplastic  syphilitic  iritis  may  begin  rather 
quietly  and  with  little  pain,  and  may  thus  differ  somewhat  from 
certain  other  forms  of  iritis ;  yet,  as  a  rule,  there  is  no 
symptom,  which  absolutely  proves  an  iritis  to  be  of  syphilitic 
origin,  unless  it  be  the  formation  of  a  gumma.  Gumma  of  the 
iris  is  easily  recognized,  as  has  been  described  in  Chapter  X. 
The  gumma  may  remain  small,  or  it  may  gradually  increase  in 
size  so  as  nearly  to  fill  the  anterior  chamber. 

Syphilitic  choroiditis  may  appear  as  a  disseminate  choroiditis 
or  as  a  central  chorio-retinitis,  or  it  may  be  an  exudative  cho- 
roiditis. Gummata  have  also  been  observed  in  the  choroid. 
Syphilitic  choroiditis  is  found  in  patients  of  a  more  advanced 
age,  and  occurs  mostly  at  the  same  time  with  or  soon  after  the 
so-called  secondary  symptoms. 

Syphilitic  retinitis  usually  conjoined  with  choroiditis,  and 
syphilitic  neuritis  are  sometimes  met  with  ;  also  cyclitis,  gum- 
mata of  the  ciliary  body  and  of  the  sclerotic.  Atrophy  of  the 
optic  nerve,  and  paralytic  symptoms  in  the  external  muscles  of 
the  eye-ball  are  often  due  to  syphilis  ;  also  diseases  of  the  lach- 
rymal apparatus. 

Hereditary  syphilis  is  often  the  cause  of  a  parenchymatous 
keratitis  (often  in  connection  with  Hutchinson- s  teeth),  and  some- 
times of  iritis. 

Intoxications. — Lead-poisoning  is  apt  to  cause  optic  neuritis, 
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transient  amaurosis,  or  even  atrophy  of  the  optic  nerve.  The 
eye  affections  usually  precede  the  general  symptoms. 

Progressive  atrophy  and  central  scotoma  due  to  alcohol  and 
tobacco  intoxication,  have  been  detailed  in  Chapter  XIV. 

Toxic  effects  from  eating  sausage,  meat-pastry  or  fish  (pike), 
have  in  rare  cases  produced  a  paresis  of  the  accommodation,  ex- 
actly like  that  observed  after  diphtheritis.  Sometimes  it  has 
been  conjoined  with  amblyopia. 

Intoxication  with  belladonna,  hyoscyamus  and  datura,  causes 
dilatation  of  the  pupil  and  paralysis  of  the  accommodation. 

Morphia  and  opium  intoxication,  in  the  acute  forms,  causes 
myosis  of  the  pupil. 

Quinine-intoxication  has  especially  of  late  been  found  to  cause 
amblyopia  and  amaurosis.  The  latter  may  become  permanent, 
although  central  vision  at  least  may  be  re-established.  The 
ophthalmoscope  shows  anaemia  of  the  optic  nerve  and  retina. 
The  affection  usually  leaves  an  impairment  of  the  color-sense  and 
of  the  light-sense  behind. 

Diabetes. — Diabetes  mellitus  is  sometimes  the  cause  of  the 
formation  of  cataract.  While  some  operators  are  afraid  to  ex- 
tract such  cataracts,  and  prefer  to  use  the  suction-method,  others 
do  not  acknowledge  any  special  danger  from  operations  for  dia- 
betic cataract. 

The  optic  nerve  and  retina  are  sometimes  found  to  be  in- 
flamed in  diabetes  mellitus,  and  the  ophthalmoscopic  picture 
is  similar  to  that  of  albuminuric  neuro-retinitis.  Furthermore, 
amblyopia  and  atrophy  of  the  optic  nerve  and  paralysis  of  the 
external  muscles  of  the  eye-ball  have  been  found,  caused  appar- 
ently by  diabetes. 

Scropkulom.—  Scrophulosis,  strumous  habit,  is  the  most  fre- 
quent cause  of  phlyctenular  affections  of  the  eye,  and  sometimes 
of  parenchymatous  keratitis,  or  catarrhal  conjunctivitis,  blepha- 
ritis, and  affections  of  the  lachrymal  apparatus. 
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ON   THE  DETECTION   OF  ONE-SIDED   SIMULATED    BLINDNESS  AND 

CONGENITAL  COLOR-BLIND.NESS. 

Methods  for  Detecting  Simulated  Blindness.--Holmgren's  Method  for  De- 
tecting Color-Blindness. 

The  oldest  and  simplest  method  for  the  detection  of  simu- 
lated one-sided  blindness  consists  in  placing  a  prism  before  the 
eye  which  is  pronounced  to  be  healthy,  while  the  individual  is 
looking  at  a  distant  object,  and  thus  to  evoke  double  vision.  It 
is  best  to  hold  the  prism  before  that  eye  with  its  base  upwards 
or  downwards.  If  the  individual  under  examination  acknowl- 
edges his  diplopia,  the  eye  pronounced  blind  must  necessarily 
see,  and  his  binocular  vision  is  demonstrated. 

In  many  cases,  however,  the  malingerer  is  acquainted  with 
this  method,  and  it  must  then  be  modified.  He  is  directed  again 
to  look  at  a  distant  object ;  then  the  examiner  covers  his  so-called 
blind  eye,  and  holds  a  prism  before  the  so-called  good  eye  in  such 
a  manner  that  the  prism  covers  only  about  half  of  the  pupillary 
space,  thus  producing  a  monocular  diplopia.  If  the  malingerer 
does  not  acknowledge  this  diplopia,  he  is  to  be  suspected.  If 
he  acknowledges  it,  we  proceed  to  uncover  the  so-called  blind 
eye,  and  shift  the  prism  so  that  it  covers  the  whole  pupil,  thus 
changing  the  monocular  into  a  binocular  diplopia.  He  must,  of 
course,  not  be  allowed  to  suspect  the  trick,  and  if  he  continues 
to  see  double,  the  so-called  blind  eye  must  see. 

Another  method  is  to  let  the  malingerer  read,  and  to  exclude 
his  so-called  good  eye  from  sight  by  some  means,  while  he  is 
reading.  This  may  best  be  done  by  holding  a  very  strong  eon- 
vex  glass  before  it,  as  but  few  malingerers  will  be  stupid  enough 
to  go  on  reading,  when  a  dark  or  ground  glass  is  held  before  their 
so-called  good  eye. 
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If  further,  the  malingerer  goes  on  reading  undisturbed,  and 
without  shifting  the  book  or  his  head,  when  a  pencil  or  some 
such  object  is  held  between  his  eyes  and  the  book,  he  must  see 

with  both  eyes.  '  .  . 

The  so-called  good  eye  may  also  be  excluded  from  vision  by 
the  instillation  of  a  mydriatic.  However,  but  few  malingerers 
will  allow  anything  to  be  put  into  their  so-called  good  eye. 

Congenital  color-Uindness.—  Color-blindness  has  of  late  be- 
come an  important  subject  in  certain  branches  of  modern  civiliz- 
ation. The  tact  that  a  man  is  color-blind  evidently  unfits  him 
for  any  service  in  which  the  prompt  fulfillment  of  important 
duties'  cl,  'pends  on  his  recognizing  colored  signals. 

It  has,  therefore,  become  a  la  w  in  most  civilized  countries  that 
men  applying  for  positions  in  the  railroad  service,  or  in  the  ma- 
must  first  undergo  an  examination  with  regard  to  their 
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color-percept  ion. 

Color-blindnees  may  be  total  or  only  partial.  In  total  color- 
blindness the  pat  ient  perceives  only  black  and  white,  and  all  other 
colors  are  to  him  either  white  or  black  or  of  some  intermediate 
shade  of  gray.  In  partial  color-blindness  the  patients  generally 
see  two  complementary  colors  besides  white  and  black.  In  the 
so-called  red-green  blindness  yellow  and  blue  are  perceived.;  in 
the  so-called  blue-yellow  blindness  red  and  green  are  recognized. 
These  two  forms  are  the  typical  ones  of  partial  color-blindness, 
yet  slight  variations  are  often  observed.  The  visual  acuteness 
of  eyes  which  are  color-blind  is  generally  perfectly  normal. 

Various  methods  have  been  devised  in  order  to  detect  partial 
congenital  color-blindness.  The  simplest  method  in  common  use 
is  that  of  llohngren.  The  patient  is  given  a  skein  of  colored 
worsted,  and  directed  to  select  from  a  bundle  containing  all  sorts 
of  colored  worsted  those  skeins  which  appear  to  him  of  the 
same  color  as  the  given  one  (usually  a  pale  green  or  a  pale  pink). 
If  there  is  any  hesitation  in  matching  the  color,  or  if  he  selects 
different  colors  to  match  the  given  one,  his  color-perception  can- 
not be  normal. 

If,  for  instance,  he  matches  a  light  green  skein  with  red, 
brown  or  gray,  he  is  surely  color-blind.  If  he  is  red-green  blind, 
he  will  mix  the  colors  up  on  the  principle  that  to  him  blue  and 
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yellow  only  arc  distinct  colors,  and  all  other  colors  appear  to 
him  as  shades  of  yellow.  (Mauthner).  If  he  is,  however,  blue- 
yellow  blind,  he  w  ill  see  only  red  and  green  as  distinct  colors, 
and  every  other  color  will  to  him  appear  as  a  shade  of  red. 

Red-green  blindness  is  by  far  the  commonest  form  of  partial 
color-blindness. 

The  affection  is  but  very  rarely  monocular,  and  nothing  is 
known  with  regard  to  its  etiology. 
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CHAPTER  XXV. 

ON  THE  MOST  IMPORTANT  OPERATIONS  ON  THE  EYE-BALL  AND  THE 

EYE-LIDS. 

Tenotomy.-Advancement.  -Enucleation.  -Paracentesis  of  the  Cornea.-Ab- 
scision  of  a  Corneal  Staphyloma.-  Sclerotomy.-Iridectomy.-Iridotomy. 
—Extraction  of  Cataract.  —  Discission  of  the  Anterior  Lens-Capsule.  — 
Pterygium— Operations.  —  Operations  for  the  Cure  of  Symblepharon.  — 
Ptosis-Operations.-Tbichiasis  and  Entropium-Operations  —  Ectropium 
—Operations.— Canthotomy  and  Canthoplasty.— Blepharoplasty. 

It  is  intended  to  give  in  this  chapter  only  a  short  description 
of  the  most  important  operations  for  affections  involving  the  eye- 
ball and  the  eye-lids. 

Tenotomy. — The  tenotomy  of  one  or  more  of  the  external 
muscles  of  the  eye-ball  is  performed  for  the  cure  of  strabismus. 
The  operation  is  most  frequently  done  on  the  internal  rectus, 
more  rarely  on  the  external  rectus.  Tenotomy  of  the  superior 
or  the  inferior  rectus  may  also  be  necessary  in  rare  cases. 

When  possible,  it  is  best  to  perform  this  operation  without 
putting  the  patient  under  the  influence  of  an  aneethetic,  because 
the  effect  of  the  tenotomy  can  then  be  promptly  estimated,  and, 
if  necessary,  improved  upon. 

After  the  eye-lids  have  been  separated  and  are  held  apart  by 
means  of  a  wire-speculum,  or  by  the  fingers  of  an  assistant,  the 
eye-ball  is  rolled  in  the  direction  opposite  to  the  muscle  to  be  cut. 
The  conjunctiva  and  episcleral  tissue  is  then  firmly  grasped  with 
strong  toothed  forceps  below  the  insertion  of  the  muscle  and 
somewhat  nearer  the  corneo-scleral  margin.  This  fold  of  tissue 
is  then  cut  by  means  of  strabismus  scissors.  (See  figure  74). 
If  the  first  clip  has  not  opened  Tenorfs  space,  this  must  be  done 
by  a  second  cut.    This  accomplished,  but  not  before,  the  stra- 
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bismus  hook  (See  figure  To)  is  slipped  under  the  tendon  of  the 
muscle  through  this  external  incision.  The  handle  of  the  hook 
is  then  raised  so  as  to  put  the  muscle  upon  the  stretch,  and  the 
strabismus  scissors  are  introduced,  the  tendon  is  cut  close 
to  the  sclerotic.    By  then  bringing  a  second  strabismus  hook 


Fig.  74.  Strabismus  Scissors  (bent). 

behind  the  first  one,  entering  it  with  its  point  downwards  and 
sweeping  the  sclerotic  with  it  while  turning  it  upwards,  or  vice 
versa,  any  stray  tendinous  fibres  are  detected,  and  are  to  be  sev- 
ered. Only  when  the  strabismus  hook  can  under  the  conjunc- 
tiva be  moved  close  up  to  the  cornea-scleral  margin,  without  en- 
countering any  obstacle,  we  may  be  sure  that  the  muscle  is  per- 
fectly divided. 


Pig.  75.   Strabismus  Hooks. 


This  done,  the  effect  of  the  operation  is  to  be  tested.  If  the 
motility  of  the  eye-ball  in  the  direction  of  the  muscle  operated 
upon  is  greatly  reduced,  the  desired  effect  is  probably  attained. 
If  the  interncl  rectus  has  been  cut,  the  patient  ought  to  be  able 
to  move  the  inner  margin  of  the  cornea  as  far  inward  as  the  lach- 
rymal carnucle,  and  if  he  can  not  do  this,  the  effect  of  the  teno- 
tomy may  be  reduced  by  drawing  the  eye-ball  by  a  suture  to  the 
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inner  angle  of  the  palpebral  tissure.  If  the  patient  can  move 
his  eve- 'farther  toward  the  nose,  the  tendon  18  not  perfectly 

divided.  ,  ,      .  o 

If  the  tenotomy  has  been  performed  on  the  external  rectus 

the  patient  should  still  be  able  to  move  the  outer  margin  ot  the 
cornea  us  far  as  the  outer  angle  of  the  palpebral  fissure  ;  and  it 
he  cannot  do  so,  the  effect  of  the  operation  may  be  increased  by 
fastening  the  eye-ball  to  the  outer  angle  of  the  palpebral  fissure 
by  means  of  a  suture.  . 

Tenotomy  has  generally  to  be  performed  on  both  eyes.  Ihis 
must,  however,  never  be  done  at  one  sitting,  when  the  tenotomy 
is  made  to  cure  convergent  strabismus,  for  an  over-correction 
wfll  result  in  a  divergent  strabismus  in  the  place  of  the  converg- 
ent one,  for  which  the  operation  has  been  performed. 

Advancement—  In  divergent  strabismus  a  simple  tenotomy 
of  the  external  rectus  or  recti  is  but  seldom  fully  successful.  It 
is,  therefore,  necessary  in  these  cases  to  advance  the  insertion  of 
the  internal  rectus  to  a  position  nearer  the  corneo-scleral  margin, 
and  thus  in  effect  to  shorten  the  muscle.  The  operation  for  the 
advancement  of  the  internal  rectus  must  nearly  always  be  com- 
bined with  the  division  of  external  recti.  In  some  cases  it  will 
be  necessary  to  perform  the  operation  for  advancement  on  both 
internal  recti. 

The  conjunctiva  is  first  incised  over  the  insertion  of  the  in- 
ternal rectus  in  a  vertical  direction,  and  the  muscle  is  then 
grasped  with  the  forceps,  or  a  thread  is  drawn  through  it,  so  as 
to  prevent  it  from  slipping  backwards  and  out  of  reach  when 
the  tendon  is  cut.  This  cutting  of  the  tendon  is  done  close  to 
the  sclerotic,  and  the  muscle  may  then  be  shortened  to  the  re- 
quired degree.  This  done,  the  portion  of  the  conjunctiva  which 
lies  between  the  incision  and  the  corneal  margin  is  undermined 
with  fine  scissors,  and  the  internal  rectus  is  drawn  under  it,  and 
fastened  in  this  position  by  means  of  two  or  three  sutures. 

The  required  effect  is  only  reached  when  immediately  after 
the  operation,  the  eyes  show  a  slight  degree  of  convergence. 
This  apparent  over-correction  disappears  during  the  process  of 
healing. 

Enucleation.—  The    operation  of  removing  an  eye-ball  by 
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enucleation  should  never  be  performed  without  having  the  pa- 
tient well  under  the  influence  of  an  anaesthetic. 

The  eye  lids  are  held  apart  by  a  wire-speculum  or  the  fingers 
of  an  assistant,  and  the  conjunctiva  near  one  of  the  recti  muscles 
(1  prefer  the  inferior  one)  is  grasped  with  the  toothed  forceps 
and  incised.  A  strabismus  hook  is  then  inserted  under  the  mus- 
cle, and  all  tissue  which  can  be  lifted  by  the  hook  is  divided 
with  the  scissors  close  to  the  eye-ball,  always  cutting  the  conjunc- 
tiva first  at  the  corneo-seleral  margin.  When  all  the  tissue 
which  has  been  lifted  by  the  first  hook  is  severed,  a  second  hook 
is  i  nserted  behind  the  first  and  the  tissues  lifted  by  this  are  cut  as 
before,  and  so  on  around  the  whole  eye-ball.  When  the  inferior, 
external  and  superior  recti  tendons  have  been  thus  detached,  it 
is  best  to  divide  the  internal  rectus  somewhat  further  back  from 
its  insertion  so  that  the  stump  adhering  to  the  sclerotic  can  be 
used  in  order  to  rotate  the  eye-ball  outwards  during  the  final 
step  of  the  operation,  which  is  the  cutting  of  the  optic  nerve. 
To  accomplish  this  the  eye-ball  is  turned  strongly  outwards,  and 


Fig.  76. 


Needle. 


a  closed,  strongly  curved  pair  of  scissors  is  introduced  at  the 
nasal  side  between  the  loosened  orbital  tissue  and  the  eye-ball, 
and  is  pushed  backwards  until  it  has  reached  the  posterior  sur- 
face of  the  eye-ball.  By  moving  the  point  of  the  scissors  up 
and  down,  the  resistence  felt  will  now  enable  the  operator  to 
make  sure  of  the  position  of  the  optic  nerve.  This  ascertained, 
the  scissors  are  slightly  withdrawn,  opened  and  advanced  again, 
so  as  to  catch  the  optic  nerve  between  the  blades.  The  nerve  is 
then  divided  by  one  clip  of  the  scissors,  the  eye-ball  is  lifted  out 
of  the  orbit  and  the  oblique  muscles  and  any  further  adhesions 
are  cut  as  quickly  as  possible,  since  a  profuse  hemorrhage  takes 
place  as  soon  as  the  optic  nerve  is  severed. 

Paracentesis  of  the  cornea. — Paracentesis  (puncture)  of  the 
cornea  and  emptying  of  the  anterior  chamber  is  performed  for 
the  relief  of  an  increased  intra-ocular  tension,  or  for  the  removal 
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of  pus  or  Other  pathological  contents  from  the  anterior  chamber. 

This  little  operation  is  usually  performed  by  means  oi  a 
needle,  a  stop-needle,  (See  figure  76.)  or  a  small  lance-shape,! 
knife.    In  puncturing  the  cornea  great  care  must  be  taken  no 
to  wound  the  iris  or  the  c  rystalline  lens,  as  the  former  may  lead 
to  iritis  and  the  latter  will  cause  a  cataract  to  develop. 

£l%dsi<m  of  a  corneal  stapk^loma.-^Come&l  staphytaata 
are,  as  a  rule,  cut  oil'  by  detaching  the  lower  or  upper  halt  oi 
the  protrusion  with  a  Beer's  knife  (See  figure  77.)  and  the  re- 
maining half  by  means  of  scissors. 


E.TIEMANN&-CO.BY. 

Fig.  77.  Beer's  Cataract  Knife. 


If  an  eye-ball  affected  with  a  total  staphyloma  of  the  cornea 
can  for  any  reason  not  be  totally  removed,  such  a  staphyloma 
may  be  cut  off  in  the  same  manner. 


Fio.  78.  Diagram  showing  Knapp's  Method  of  applying  the  Sutures  in  Abscision  of 
a  Total  Corneal  Staphyloma. 

If  the  usually  cataractous,  crystalline  lens  is  still  in  situ,  it 
should  be  removed  by  the  opening  of  the  anterior-capsule. 

The  wound  resulting  from  this  operation  may  be  left  to  heal 
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without  further  interference,  or  it  may  be  closed  by  sutures.  The 
sutures  must  be  inserted,  ready  to  he  tied,  before  the  staphy- 
loma is  removed.  This  is  generally  best  done  by  Knapp's 
method.  A  needle  armed  with  a  long  thread,  is  entered  under 
the  conjunctiva  and  episclera  above  the  upper  oornea-scleral 
margin  and  a  little  to  one  side  of  the  vertical  meridian,  and  is 
brought  out  somewhat  above  the  horizonal  meridian  on  the  same 
side;  it  is  then  entered  again  a  little  below  this  meridian  and 
brought  out  at  point  below  the  lower  corneo-scleral  margin  cor- 
responding to  the  first  point  of  entrance.  (See  figure  78).  The 
same  procedure  is  then  repeated  on  the  other  side  of  the  vertical 
meridian.  After  the  removal  of  the  staphyloma  the  threads  are 
tied  and  the  wound  is  closed. 

Sclerotomy. — The  operation  of  sclerotomy  is  performed  to 


Fig.  79.   Graefe's  Cataract  Knife. 


relieve  an  increased  intra-ocular  tension,  and  has  of  late  been 
especially  recommended  as  a  means  of  curing  certain  forms  of 
glaucoma.  The  operation  is  generally  performed  with  a  Graefe'e 
cataract  knife.  (See  figure  79).  This  knife  is  entered  in  the 
corneo-scleral  margin  just  in  front  of  the  insertion  of  the  iris,  and 
is  brought  out  on  the  opposite  side  of  the  cornea,  in  the  corneo- 
scleral tissue.  The  section  may  now  be  finished,  and  thus  a 
corneo-scleral  flap  be  formed,  or,  what  is  better,  because  it  is 
Less  likely  to  be  followed  by  prolapse  and  subsequent  incarcera- 
tion of  the  iris,  a  narrow  bridge  of  corneo-scleral  tissue  is  left 
uncut.    The  knife  is  then  slowly  withdrawn. 

Iridectom/y. — The  operation  of  iridectomy,  which  consists  in 
the  removal  of  a  piece  of  iris-tissue,  is  one  of  the  operations  most 
frequently  performed  upon  the  eye-ball.  It  is  the  ordinary  oper- 
ation for  artificial  pupil  to  restore  sight  to  an  otherwise  useless 
eye,  and  for  the  relief  of  increased  intra-ocular  tension  in  cases 
of  primary  or  secondary  glaucoma  ;  it  is  also  a  part  of  the  usual 
operation  for  the  extraction  of  cataract. 

The  cornea  is  incised  by  means  of  a  lance-shaped  knife  or  a 
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gra,  f,  ■,  cataract  knife  in  the  coraeo-acleral  tissue.    When  the 
fcaife  iswithdwwn,  the  iris  may  prokpse,  in  which 
Uy  graspedby  a  pair  of  iris  Eorcep»(See  figure  80),  gently  puld 
outand  cutoff  as  close  ...  itsefliary  insertion  Mp^Ut  Kfta 
iris  does  not  prolapse,  the  forceps  must  bo  introduced  thiough 


Fiu.  80.  Iris  Forceps. 

the  corneal  incision,  in  order  to  grasp  and   draw  it  out 
Great  care  must  be  taken  during  this  operation  not  to  wound 
the  crystalline  lens,  as  this  would  cause  subsequent  formation  ol 
cataract;  also  that  no  iris-tissue  is  allowed  to  remain  lying  be- 
tween the  lips  of  the  corneal  incision. 

fridotomy.— The  operation  called  iridotomy  or  iritomy(Kw 
Weeker)  is  now  often  executed  with  the  iridotomy-scissors  intro- 
duced by  Von  Weeker  (See  figure  81).  Its  usefulness  is  most 
marked  in  those  cases,  in  which  after  a  cataract-extraction  a 


Fig.  81.  Iridotomy-Scissors,  devised  by  von  W ecker. 

secondary  membranous  cataract  has  been  formed,  or  where  in 
consequence  of  iridocyclitis  (especially  after  an  injury)  the  iris 
and  cyditic  membrane  together  have  formed  a  diaphragm 
closing  the  pupil  In  these  eases  the  presence  of  the  diaph- 
ragmis  incompatible  with  vision,  although  light -percept  ion  and 
projection  arc  perhaps,  very  good;  the  diaphragm  presents, 
moreover,  a  serious  obstacle  to  the  current  of  the  intra-ocular 
fluids, 
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After  the  cornea  lias  been  incised  to  such  an  extent  that  the 
iridotomy-scissors  can  be  easily  introduced  into  the  anterior 
chamber,  the  scissors  are  entered  through  the  corneal  incision 
and  the  pointed  blade  is  thrust  through  the  diaphragm.  Then 
by  closing  the  scissors  a  cut  is  made  without  appreciable  drag- 
ging on  the  ciliary  body. 

If  successfully  accomplished  the  divided  tissues  retract,  open 
out  the  slit,  and  thus  a  pupil  is  established.  Sometimes  it  is  nec- 
essary to  make  a  second  cut  at  an  acute  angle  with  the  first  and 
thus  to  isolate  a  triangular  piece  of  tissue,  the  apex  of  which 
will  generally  either  curl  up  or  become  retracted,  and  so  give  a 
permanent  opening. 

Iridotomy  is  also  performed  in  various  other  ways,  as  for  in- 
stance, with  a  sharp  narrow  knife,  like  Grate's  cataract  knife. 
By  the  use  of  the  knife  it  is  possible  to  avoid  dragging  upon  the 
ciliary  body,  and  also  to  dispense  with  bringing  so  large  an  in- 
strument as  the  iridotomy  scissors  into  the  eye-ball. 


t   " 

Fig.  82.  Cystotom  for  Rupturing  the  Anterior  Lens-Capsule  in  Cataract  Extraction. 

Extraction  of  cataract  —For  the  extraction  of  cataract,  a 
number  of  methods  are  in  use.  The  method  winch  is  most 
favored,  however,  is  that  introduced  by  Graefe  and  which  bears 
his  name,  although,  generally  somewhat  modified.  Its  first  and 
most  important  step  consists  in  an  incision  in  the  corneo-scleral 
tissue,  generally  upwards  and  forming  as  nearly  as  possible,  an 
arc  of  a  great  circle.  The  knife  is  that  already  shown  (See  figure 
79.),  and  the  puncture  and  counter-puncture  are  made  in  the 
corneo-scleral  tissue,  while  the  knife  is  allowed  to  come  out  in 
the  corneal  tissue,  thus  forming  a  low  corneal  flap  of  the  greatest 
possible  length.  The  dimensions  of  the  flap  are  varied  accord- 
ing to  the  operator's  estimate  of  the  size  and  consistency  of  the 
cataract  which  must  pass  through  it.  After  the  corneal  incision 
has  been  made,  iridectomy  is  performed.  Then  the  anterior 
lens-capsule  is  laid  open  by  a  cystotom  (See  figure  82)  and  finally 
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the  lens-substamv  is  gently  pressed  through  the  corneal  incision 

out  of  the  eve-ball. 

Discission  of  the  anterior  lens-capsule.— In  order  to  bring  the 
lens-substance  in  contact  with  the  aqueous  humor  and  to  thus 
cause  its  gradual  absorption  within  the  eye-ball,  we  must  divide 
the  anterior  lens-capsule.  This  may  be  done  in  most  eases  of 
cataract  in  persons  under  the  age  of  thirty  years.  The  little 
operation  is  generally  executed  with  a  needle,  and  it  must  usually 
be  repeated  several  times  before  a  perfect  success  is  reached. 
Care  must  be  taken,  not  to  wound  the  iris,  and  to  make  the  first 
division  of  the  capsule  very  small,  as  the  too  rapid  swelling  of 
the  lens-substance  may  give  rise  to  glaucomatous  symptoms. 

A  similar  operation  has  to  be  performed  after  the  extraction 
of  a  cataract  when  the  lens-capsule  remains  clouded,  and  so  in- 
terferes with  the  perfect  restoration  of  vision. 

Pterygium  operations.  To  remove  a  small  pterygium  suc- 
cessfully, it  is  usually  sufficient  to  separate  it  from  the  cornea 
and  to  excise  with  it  a  little  of  the  conjunctival  tissue  so  as  to 
Leave  a  wound  of  an  approximately  rhomboidal  shape.  The  con- 
junctiva is  then  stitched  together  to  cover  the  denuded  sclerotic. 

Larger  pterygia  cannot  be  so  easily  removed.  They  may  be 
transplanted  into  the  cul-de-sac  of  the  conjunctiva, {Desmariu  s) 
or  still  better  by  the  modified  method  devised  by  Knoypp.  The 
pterygium  is  first  severed  from  the  cornea  and  sclerotic  down  to 
its  base,  and  is  then  cut  into  two  halves  from  point  to  base.  The 
incisions  into  the  conjunctiva  are  then  carried  further  upw  ards 
and  downwards  into  the  cul-de-sac,  (See  figure  33)  and  this  done 
each  half  of  the  pterygium  is  stitched  into  the  corresponding 
gap  resulting  from  these  incisions.  The  operation  yields  lasting 
results. 

A  simpler  method  which  has  been  in  use  with  some  operators 
for  many  years  ( Galezowsky ),  and  has  quite  recently  been 
warmly  advocated,  has  given  me  also  perfect  satisfaction.  It  is 
done  in  the  following  way:  After  the  pterygium  has  been  dissect- 
ed from  the  cornea  and  sclerotic,  down  to  its  base,  the  conjunc- 
tiva at  its  base  is  undermined,  so  that  the  whole  pterygium  can 
be  doubled  upon  itself  and  folded  under  it.  It  is  then  sewed  to 
the  conjunctiva  in  this  position.  (See  Chapter  VII). 
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Operations  for  the  cure  of  symhlepharon.  A  small  bridge- 
like symblepharon  may,  as  has  been  already  stated,  be  simply 
divided  with  the  scissors,  hut  if  the  union  between  the  eye-lid 
and  eye-ball  reaches  tar  down  into  the  fornix,  something;  more 
must  he  done  to  prevent  the  large  wound-surfaees  from  growing 
together  again.  This  can  he  accomplished  by  transplanting  flaps 
of  the  conjunctival  tissue  of  the  same  eye  upon  the  Ocular  wound 
surface,  or  by  transplanting  a  conjunctival  flap  without  pedicle 
from  another  human  or  an  animal's  eye  upon  one  or  both  of  the 
two  wound-surfaces.  Cutaneous  flaps  have  also  been  success- 
fully made  use  of.  They  are  taken  either  from  a  distant  part 
(arm,  Kuhnt)  and  without  a  pedicle,  or  from  the  eye-lid,  in 
which  case  the  skin  is  drawn  through  a  button-hole-like  aperture 
made  in  the  eye-lid,  and  stitched  to  its  inner  surface. 

JPtosw-opemtion. — The  operation  for  congenital  ptosis  of  the 
upper  eye-lid  consists  in  the  removal  of  a  horizontal  strip  of  skin 
frem  the  eye-lid.  The  effect  of  this  operation  may  1  >c  consider- 
able improved  by  an  iridectomy  downwards  (Ma<mamara).  {See 
Chapter  III). 

Trichiasis  and  entropium-o]>c  rations. — Among  the  many 
methods  rcommended  for  the  cure  of  trichiasis  or  entropium  of 
the  eye-lids  the  best  seem  to  be  those  that  have  been  perfected  by 
Green  and  Ilotz. 

In  Greenes  operation  the  tarsal  tissue  is  cut  through  in  a 
horizontal  direction,  parallel  to  the  lid-margin  and  somewhat 
removed  from  it  on  the  conjunctival  surface.  Then  a  narrow 
strip  of  skin  is  removed  from  the  outer  surface  of  the  eye-lid 
corresponding  to  the  tarsal  incision.  Then  sutures  are  put  in,  in 
the  following  manner:  a  needle  armed  with  a  thread  is  entered 
near  the  ciliary  margin  and  is  brought  out  on  the  outer  surface 
of  the  eye-lid  at  the  krwer  wound-lip,  then  it  is  entered  again  at 
the  upper  wound-lip,  and  after  gliding  along  on  the  tarsal  tissue, 
it  is  brought  out  again  through  muscle  and  skin  (See  figure  14). 
The  ends  are  then  tied.  Three  such  sutures  are  usually  re- 
quired. 

In  Hotis  operation  an  incision  is  made  through  the  skin  and 
muscle  of  the  eye-lid  along  the  orbital  edge  of  the  tarsus,  so  as 
to  lay  bare  the  tarso-orbital  aponeurosis.    Then  a  strip  of  mus- 
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culartissue  is  removed  and  sutures  (three  or  four)  are  applied  m 
the  following  way:  the  needle,  armed  with  a  thread,  is  entered 
al  the  lawer  wound-lip  through  the  skin  and  aponeurosis,  and  is 
brought  out  again  through  aponeurosis  and  skin  at  the  upper 
wound  lip.  (See  figure  15).  The  ends  are  then  tied  so  that  the 
skin  and  aponeurosis  may  heal  together. 

mrqpiun}rOperaiions.--^light  eotropium  of  the  lower  eye- 
lid may  be  cured  by  removing  a  triangular  piece  from  the  tissue 
adjoining  the  outer  angle  of  the  palpebral  fissure,  so  that  the 
apex  of  the  triangle  lies  somewhat  higher  than  this  angle.  Into 
the  apex  of  the  resulting  gap  the  lower  eye-lid  is  then  drawn  and 
stitched.  (See  figure  17).  Kuhnt  most  recently  recommends 
to  remove  a  triangular  piece  of  the  conjunctiva  and  tarsal  tissue 
(not  including  the  skin),  its  base  lying  at  .the  ciliary  margin  of 
the  eye-lid,  its  apex  in  the  fornix  of  the  conjunctiva.  This  incis- 
ion is  followed  by  a  single  suture  through  the  whole  lid  near  the 
ciliary  margin. 

When  ectropium  is  caused  by  the  contraction  of  sear-tissue 
after  a  cut  or  a  deep  burn,  the  excission  of  this  scar-tissue  may 
sometimes  be  sufficient  to  cure  the  ectropium.  In  most  cases, 
however,  it  requires  a  more  extensive  operation,  and  usually  the 
transplantation  of  Haps,  with  or  without  a  pedicle. 

Canthotamy  and  canthqplasty. — Shortening  of  the  palpebral 
fissure  sometimes  necessitates  a  surgical  interference.  If  the  re- 
quired effect  need  not  be  very  large,  canthotomy  is  made.  This 
consists  in  cutting  through  the  tissues  forming  the  outer  com- 
missure of  the  eye  lids  by  means  of  a  strong  pair  of  scissors.  To 
increase  the  effect  of  this  little  operation  the  adjoining  conjunc- 
tiva is  undermined,  and  then  stitched  into  the  gap  resulting  from 
the  cut. 

If  the  required  effect  cannot  be  reached  by  canthotomy,  can- 
thoplasty  is  called  for.  The  canthotomy  being  made,  the  section 
through  the  outer  canthus  is  carried  further  on  towards  the 
temple.  Then  a  small  flap  of  skin  with  its  pedicle  at  the  end  of 
this  cut  is  dissected  and  twisted,  so  as  to  tit  into  the  gap  caused 
by  the  incision.  {Nbyes). 

A  description  of  the  various  methods  for  partial  or  total 
hlephar(ypla>8ty  may  be  found  in  any  modern  text-book  on  opera- 
tive surgery. 


CHAPTER  XXVI. 


ON    THE    DRUGS    MOST    COMMONLY    USED    IN  OPHTHALMIC 

PRACTICE. 

Atropia.—Homatropia.— Pilocarpine.—  Eserine.  — Boracic  Acid.—  Zinc— Tan- 
nic Acid.  —  Nitras  Argenti.  —  Yellow  Oxide  of  Mercury.  —  Redoxide  of 
Mercury.— Iodoform. 

The  drug  most  frequently  used  in  ophthalmic  practice  is  the 
sulphate  of  atropia.  The  physician,  in  prescribing  it,  ought  to 
be  sure  that  his  druggist  actually  has  the  neutral  salt,  sulphate 
of  atropia,  in  stock,  and  does  not — as  too  often  happens — simply 
dissolve  atropia  by  means  of  sulphuric  acid.  A  solution  of 
'  atropia  made  with  sulphuric  acid  is  almost  never  perfectly  neu- 
tral, ancl  when  the  acid  is  in  excess  its  instillation  causes  severe 
pain.  To  detect  its  acidity  it  may  sometimes  be  necessary  to 
allow  the  litmus-paper  to  remain  in  the  solution  for  several 
hours. 

Atropine  Sulphatis       -      -      -      grs.  y  to  iv, 
Aq.  destill.   -       -       -       -       -       -       -  5j- 

Sig.  To  be  dropped  into  the  eye. 

It  will  depend  on  the  aim  of  the  physician  in  the  case  in  hand, 
how  strong  the  solution  must  be,  and  how  often  it  will  have  to 
be  instilled.  In  cases  of  iritis  the  strongest  solution  (grs.  iv  to 
Sj)  should  be  used,  and  the  interval  between  the  instillations  is 
to  be  regulated  according  to  the  severity  of  the  case,  and  the 
firmness  of  the  adhesions  which  may  have  been  formed  between 
the  iris  and  anterior  lens-capsule.  ♦ 

For  milder  cases  (especially  in  keratitis)  and  for  the  examina- 
tion of  the  back-ground  of  the  eye,  or  for  determining  an  error 
of  refraction,  etc.,  the  less  poisonous  and  milder  mydriatic, 
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homatropine  may  be  used.    The  form  in  which  it  is  prescribed 

is  the  following: 

Homatropin.  Hydrobromat.  grs.  U  toiv- 

Aq.  destill.    -      -       -       -       "       -     ■  -  3J- 
Sig.  To  be  dropped  into  the  eye. 

Both  mydriatics  maybe  used  in  solution  in  oil  or  in  the 
form  of  an  ointment,  and  it  is  claimed  that  the  effect  of  the 
mydriatic  is  greater,  and  the  quantity  needed  consequently 
smaller  in  these  two  forms. 

After  a  short  period  small  flocks  consisting  of  minute  vege- 
table formations  will  appear  in  the  watery  solutions  of  these 
drugs  They  do  not  impair  the  action  of  the  drug,  yet  it  is  bet- 
ter to  remove  them  by  repeated  filtering,  when  they  begin  to 
Show.  Homatropine  is  as.  yet  a  comparatively  rare  and  very 
costly  drug. 

To  obtain  myosis  of  the  pupil  we  have  a  mild  drug  m  pilocar- 
pine. 

Pilocarpin.  Hydrochlorat.  grs.  ij  to  iv. 

Aq.  destill.  *       -  W 

Sig.  To  be  dropped  into  the  eye. 

If  a  stronger  myotic  agent  is  required,  as  in  glaucomatous 
attacks,  the  use  of  sulphate  of  eserine  is  indicated. 

Eserin.  Sulphat.  -  grs.  £  to  j. 

Aq.  destill.  " 

Sig.  To  be  dropped  into  the  eye. 

The  instillation  of  the  sulphate  of  eserine  always  causes  some 
pain. 

The  solution  assumes  a  brownish-red  color  after  a  few  days, 
especially  when  exposed  to  light.  This  does  not,  however,  ap- 
pear to  impair  its  value  as  a  myotic. 

Tn  very  mild  forms  of  conjunctivitis  the  use  of  boracic  acid  is 
sometimes  indicated. 

Acidi  Boracic.  grs.  iv  to  x. 

Aq.  destill.  5j. 

Sig.  To  be  dropped  into  the  eye  morning  and  evening 
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When  the  use  of  an  astringent  drug  is  required  the  sulphate 
of  zinc  is  the  most  useful. 

^  Zinci  Sulphat.              -       .       .     grs.  y  to  jv> 
Aq.  destill.  gj 

Sig.  To  be  brushed  on  the  inside  of  the  lower  eye-lid 
once  a  day. 

The  camels-hair  brush  used  to  apply  such  a  solution  should 
be  of  good  size  and  clean. 

The  following  is  another  astringent  collyrium. 

1^  Acidi  Tannici.  oTs.  x. 

Aq.  destill.  g  j 

Sig.  To  be  brushed  on  the  inside  of  the  lower  eye-lids 
once  a  day. 

For  caustic  treatment  by  the  physician  himself. 

I>  ArgcntiNitratis  -      -      -      grs.  ij  to  v. 

Aq.  destill.    -      -      -      -      .      _      -  5j. 
Sig.    To  be  brushed  on  the  inside  of  the  eye-lids  once  a 
day. 

The  following  ointments  may  be  used  in  the  treatment  of 
corneal  affections. 

Hydrargyri  Oxidi  Flavi  -  -  -  grs.  ij  to  iv. 
Cosmoline        -       -       -       -       .       _  <*>\\\. 

Sig.  To  be  rubbed  into  the  eye  once  a  day. 

The  yellow  oxide  of  mercury  must  be  in  an  absolutely  impal- 
pable powder  and  must  contain  no  lumps;  the  ointment  must  be 
well  mixed.  It  is  best  to  take  the  precaution  of  examining  the 
eye  after  every  application  of  this  ointment,  in  order  to  make 
sure  that  no  larger  particles  remain  lying  in  the  conjunctival 
sack,  as  such  particles  would  cause  an  undue  irritation,  and  may 
even  lead  to  serious  ulcerations. 

The  red  oxide  of  mercury  should  never  be  substituted  lor  i]w 
yellow  oxide,  except  when  the  ointment  is  used  externa' ly,  as  in 
blepharitis  ciliaris. 

I$i  Iodoformii.         -  ors.  \  to  xx. 

Cosmol.   -  Ses. 

Misce  in  time. 

Sig.  To  be  rubbed  into  the  eye  once  a  day. 
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Abscess  of  the  cornea  -  , 
of  the  eye-lid,  phlegmonous         -  « 

Abseision  of  a  corneal  staphyloma         -  " 
Accommodation,  faculty  of  changing  the  focus  of  the  eye    -  1  n 

examination  of  "  f: 

Accommodative  apparatus,  ciliary  muscles  and  crystalline  lens      -  178 
Acuieness  of  vision,  examination  of  -  - 

Adenoma  of  the  lachrymal  gland  *  *  "  * 

Advancement  of  the  internal  rectus  for  divergent  squint  -  1*>4 

\  or  new     -     -     -  - 

Albinism,  lack  of  pigment  in  the  cells  of  the  uveal  tract  and  pig- 
mentary epithelium     -      -      -      -  205 

Albuminuria  -      -      -      -      -  "  " '     "  , .        "     ,  L 

Vmaurosis,  blindness  from  disease  of  the  background  of  the  eye  140 

Amaurotic  cat's  eye,  peculiar  appearance  of  an  eye  affected  with 
glioma  of  the  retina  

Amblyopia,  reduced  vision  

Ametropia.condition  in  which  an  eye  at  rest  is  notfocussed  for  par- 
allel rays  

Anemia  of  the  brain   "  JJj 

of  the  optic  nerve  and  ret  ina         -      -      -      -      -      -  l-< 

pernicious,  progressive   -Ky 

Anajsthesia  of  the  cornea  from  glaucoma         -      -      -      -      -.  158 

paralysis  of  the  fifth  nerve    -     -  98 
Ankyloblepharon,  adhesion  between  the  lid-margins  or  between  the 

eyelids  and  eye-ball  

Aneurism  of  the  ophthalmic  artery  204 

Angioma  of  the  eye-lid   3' 

Anisometropia       -      -   -      -  1S4 

Anterior  chamber,  space  bound  by  the  cornea,  iris  and  anterior  lens- 
capsule   -   -  i" 

Aphakia,  absence  of  the  crystalline  lens    ------  152 

Aqueous  humor,  contents  of  the  anterior  and  posterior  chambers 

of  the  eye      ------     ~     ~  ** 

Arachnoid  sheath  of  the  optic  nerve  "  13 

Arcus  senilis,  fatty  degeneration  of  the  tissue  in  the  periphery  of 
the  cornea  
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Arlt    21 

Artery,  central  retinal    14 

Arthritis,  gonorrhoeal   206 

Artificial  eye,  insertion  of  an   69 

Assistance  in  eye-operations   71 

Astigmatism,  condition  in  which  the  meridians  of  the  cornea  (or 

lens)  are  of  different  radii   183 

compound       -    134 

irregular   134 

mixed       -  184 

regular   184 

Asthenopia,  weakness  caused  by  the  strain  on  the  accommodative 

apparatus  from  hypermetropia   179 

of  the  internal  recti  from  myopia         -  182 

from  presbyopia   186 

Astringents,  use  of   64 

Atrophy  of  the  optic  nerve  after  neuritis   137 

genuine,  progressive  138 

Atropia,  use  of  the  sulphate  of  in  iritis      -   113 

Bandaging  eyes   70 

Basedow's  disease,  exophthalmus,  goitre  and  palpitations  of  the 

heart            -      -      -      -   206 

Becker   j45 

Beer's  cataract  knife  ----221 

Belladonna,  use  of  the  extract     -      -  -114 

Blepharitis  ciliaris,  inflammation  of  the  lid-margin        -      -      -  30 

Blepharoplasty   227 

Blepharophimosis,  shortening  of  the  palpebral  fissure     -      -      -  43 

Blepharospasmus,  spastic  closure  of  the  eye-lids,  clonic        -      -  42 

tonic          -      -  42 

Bone-formation  in  the  choroid  

Boracic  acid,  use  of  the  ___77 

Bowman'  layer  of  the  cornea   9 

Bowman's  probes  for  dilating  strictures  of  the  lachrymal  apparatus  52 

Burns  of  the  conjunctiva   87 

cornea  ---102 

eye-lid  -<     -  45 

Calomel,  use  of  --.__86 

Canalis  opticus,  short  canal  through  which  the  optic  nerve  enters 

the  orbit  _  2 

Canthoplasty,  insertion  of  a  twisted  cutaneous  flap  into  the  outer 

angle  of  the  palpebral  fissure  -44 

Canthotomy,  incision  through  the  outer  commissure  of  the  eye-lids  43 

Canthus,  angle  of  the  palpebral  fissure  -  3 

Caries  of  the  orbital  walls     -    56 

Cataract,  opacity  of  the  crystalline  lens      -   142 

acquired   146 
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complicated  

congenital  

cortical  ------- 

diabetic  

fluid  

hard  (nuclear,  senile)    -     -     -      -  - 
hypermature  (over-ripe)  - 

immature  (unripe)  

mature  (ripe)   " 

posterior  polar  (deposit  upon  the  posterior  lens-capsule) 
pyramidal  (anterior  polar)     -      -      -      -  - 

secondary  ------- 

soft  -     -     -  -  - 

total       -     --     --     --  - 

traumatic       -  -  

uncomplicated  ------- 

zonular  (lamellar)  

Caustics,  use  of-  

Cellulitis  orbitae,  phlegmonous  inflammation  of  the  orbital  tissues 

Chalazion,  tarsal  tumor  

Chemosis,  (Edematous  swelling  of  the  ocular  conjunctiva 

Chiasma  of  the  optic  nerves  

Choriocapillary  layer  " 

Choroid,  anatomy  of  the  

Choroiditis,  inflammation  of  the  choroid  

areolar  -  - 

central  (chorio-retinitis)  

disseminate  

fibrino-plastic  

metastatic  - 

purulent     -      --      --     --      --  - 

serous  ----------- 

Cilia,  eye-lashes  

Ciliary  body  -  

muscle        -     --  - 

nerves  ----  -------- 

processes  •  -   

Circulatory  apparatus,  diseases  of  

Cohn  --------------- 

Cold  applications  - 

Coloboma  fissure  of  the  iris,  congenital  ------ 

rupture  of  the  sphincter  iridis,  traumatic  - 
Color-blindness,  lack  of  perception  of  certain  colors,  congenital 

acquired  -  - 

examination  of  

Color  perception  ------ 

Cones  of  the  retina  -   
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Conical  cornea  -  -101 

Conjunctiva,  anatomy  of  the  ocular     -      --      --      --  5 

of  the  palpebral       ------  4 

fornix  of  the  -  3 

Conjunctivitis,  inflammation  of  the  conjunctly.:  75 

catarrhal,  acute   75 

chronic       -      --      --  --76 

croupous  (membranous)   79 

diphtheritic   80 

gonorrheal   78 

granular,  acute   82 

chronic   81 

phlyctenular   85 

purulent,  acute   77 

chronic  --79 

of  the  newly  born       -   78 

pustular       -    86 

Constipation    -      -   204 

Convergence   177 

Convergent,  strabismus   192 

Cornea,  anatomy  of  the   6 

Corneo-scleral  margin,  anatomy  of  the   7 

Copper,  use  of  the  sulphate  of   64 

Crystalline  lens,  anatomy  of  the  --------16 

Cyclitis,  inflammation  of  the  ciliary  body  ------  117 

fibirno-plastic   117 

gummatous  -      -      -      -  119 

purulent   118 

serous       -      -      -      -      -      -           -      -      -     -  117 

Cyclitic  membrane,  membrane  formed  behind  the  crystalline  lens 

by  a  fibrino-plastic  cyclitis   117 

Cyst  of  the  orbit  ---59 

conjunctiva   91 

iris  -----  163 

Dakryo-adentitis,  inflammation  of  the  lachrymal  gland    -      -  45 

Dakryo-cystitis,  inflammation  of  the  lachrymal  sack,  catarrhal    -  49 

purulent    -  50 

Dakryops,  cystoid  distention  of  the  lachrymal  gland  48 

Daturine,  use  of----------      -  116 

Descemet's  membrane,  posterior  limiting  membrane  of  the  cornea  7 

Desmarres'  lid-retractors      -      -   67 

Detachment  of  the  ciliary  body  from  the  sclerotic    -      -      -      -  117 

retina  from  the  choroid      -      -      -      -      -  1^!) 

Diabetes  mellitus   213 

Digestive  organs,  diseases  of  the   204 

Dilatation  of  the  pupil   116 

Dilator  muscle  of  the  iris   12 
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Diplopia,  double  vision   189 

examination  of   -29 

Diphtheria  of  the  throat  ..-------211 

Discharge,  removal  of  from  the  conjunctival  sack   -     -     -     -  82 

from  the  eye-lashes   W 

Discission  of  the  lens-capsule   225 

Dislocation  of  the  crystalline  lens,  congenital   151 

acquired     -----  150 

Distichiasis,  irregular  position  of  the  eye-lashes      -      -      -      -  37 

Divergent  strabismus    -      --      --      --      --      -  192 

Duboisine,  use  of   I*6 

Dura  mater  sheath  of  the  optic  nerve   13 

Ectactic  scar   163 

Ectopia  lentis,  congenital  dislocation  of  the  crystalline  lens  -      -  151 

Ectropium,  eversion  of  the  eye-lid   40 

operations  -40 

Electricity,  use  of  in  opacities  of  the  vitreous  body  -  154 

Kmbolism  of  the  central  retinal  artery   128 

Emmetropia,  the  condition  in  which  the  eye  at  rest  is  focussed  for 

parallel  rays  -     --     --     -   174 

Emphysema  of  the  eye-lids   44 

orbit   59 

Endocarditis,  fibrinous   203 

Entropium,  inversion  of  the  eye-lid   38 

operations  -39 

Enucleation  of  the  eye-ball ,   219 

Epiphora,  tear-dropping   48 

Episcleritis,  inflammation  of  the  episcleral  tissue    -  104 

Erysipelas  of  the  face  -  210 

Eserine,  use  of  the  sulphate  of   11(3 

Examination  of  the  eye,  methods  of   20 

Excavation  of  the  optic  papilla,  atrophic    ------  139 

glaucomatous  -      -      -      -      -  157 

physiological   14 

Etophthalmus,  protrusion  of  the  eye-ball  ------  59 

pulsating   203 

Extraction  of  cataract   224 

Everting  the  eye-lids  for  examination  or  treatment  -  - 

Eye-douche  ---61 

Eye-lashes  -   4 

Eye-lids,  anatomy  of  the   3 

Far-point,  point  for  which  the  eye  at  rest  is  focussed  -  -  -  1 75 
Far-sight  (see  hypermetropia)     -     --     --     --  - 

Fistule  of  the  lachrymal  sack  -  51 

Fluids,  course  of  the,  within  the  eye-ball  ------  17 

Focal  illumination  (see  oblique  illumination)  - 

Focal  interval  of  rays  refracted  by  an  asymmetrical  surface  -      -  184 
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Foerster  -  ---206 

Fontana's  cavities,  anatomy  of  7 

obliteration  of  in  glaucoma  158 

Foreign  bodies  in  the  ciliary  body   166 

conjunctiva  --67 

cornea  -  165 

iris      -      --      --     -      -      --  165 

lens     -  -  165 

vitreous  body     -------  166 

Fovea  centralis  of  the  retina   15 

Fracture  of  the  walls  of  the  canalis  opticus   141 

lamina  papyracea  of  the  os  ethmoidei  59 

Ganglion  Gasseri   -     -  v    -     -  210 

Galezowsky     -      --      --      -      -      --      --  -91 

Gerlach    -      --  ---     ----      -  2 

Glasses,  concave  for  myopia        -      -      -  183 

convex  for  hypermetropia  181 

presbyopia  186 

cylindrical  for  astigmatism    -------  184 

protective,  against  injuries    -------  168 

Glaucoma,  a  disease  characterized  by  an  increase  of  the  intra-ocu- 
lar  tension  and  pathological  excavation  of  the  optic 
papilla      -      -      -      -      -      *  /  "      "      "      "  156 

absolutum,  absolute  blindness  from  glaucoma  -  -  159 
acute    -     --     --     --     --  --158 

chronic  inflammatory  -158. 

chronic  simple    -      -      -      -      -      -      -      -  -157 

hemorrhagic  -160 

secondary    ----  -160 

Gonorrhoea      -      --      --      -  -  206 

Gout  113 

Graefe's  cataract-extraction  224 

knife  222 

Granular  eye-lids  (see  trachoma)  

(iranulatious  of  tire  conjunctiva  (see  trachoma)  - 

Granuloma  of  the  conjunctiva  -91 

iris    -      --      --      --      --      -  163 

Graves'  disease  (see  Basedow's  disease)  

Green's  operation  for  entropium  of  the  eye-lid  39 

Gruening's  magnet  for  the  removal  of  foreign  bodies  from  the  vitre- 
ous body  166 

Heart  Diseases   203 

Ilelmholtz  -  178 

Ilemeralopia,  night-blindness      --------  131 

Ilemianopia,  blindness  of  one-half  of  the  eye  from  brain  disease  -  200 
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Hemorrhage  into  the  anterior  chamber   166 

choroid  "  -128 

conjunctiva   y7 

orbit   56 

retina  *.  .188 

vitreous  body   I55 

Herpes  zoster   210 

Hoeurteloup's  artificial  leech                   -   62 

Holmgren's  method  for  the  detection  of  color-blindness  -     -     -  215 

Homatropine,  use  of  the  bydrobromate  of   24 

Hordeolum,  stye     -   --32 

Horner's  muscle  ~  19 

Hotz's  operation  for  trichiasis  of  the  eye-lid  38 

Hutchinson's  teeth   212 

Hyaline  artery   I7 

Hyalitis,  inflammation  of  the  vitreous  body   158 

Hyoscyamine,  use  of     -     -     -  -  -110 

Hyperemia  of  the  brain  -   197 

conjunctiva      -      --   74 

episcleral  tissue      -      -   110 

optic  papilla    -      -      -     ■   127 

retina       -  -  127 

Hypermetropia,  the  condition  in  which  the  eye  at  rest  is  focussed 

for  convergent  rays      ------  178 

latent,  part  hidden  by  accommodation    -      -      -  180 
manifest,  part  detected  without  paralyzing  the  ac- 
commodation -------      -  180 

total,  the  sum  of  the  manifest  and  the  latent  hyper- 
metropia                                    --.  180 

Hypertrophy  of  the  left  ventricle  of  the  heart   203 

II)  popyum,  pus  in  the  anterior  chamber   97 

Incarceration  of  the  iris   161 

Infectious  diseases   210 

Injuries  of  the  ciliary  body  -      --   119 

conjunctiva  --87 

cornea    -   102 

crystalline  lens    -    150 

eye-lids   44 

iris   115 

optic  nerve   141 

Inoculation  of  pus  for  the  cure  of  trachoma   85 

1 1  ispergation  of  medicinal  powders   66 

Instillation  of  medicated  fluids  

Insufficiency  of  the  internal  recti  muscles   -   194 

examination  for   29 

Intervaginal  spaces  of  the  optic  nerve       ------  198 
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Intoxication  with  alcohol   139 

atropia   114 

belladonna  -  213 

datura   213 

hyoscyamus   213 

lead   212 

morphium  -213 

opium       -  --21 3 

quinine  ---213 

sausage-poison   213 

tobacco      -   139 

Intra-ocular  tension,  examination  of  the    ------  26 

Iodoform,  use  of  phlyctenular  keratitis     ------  86 

Iris,  anatomy  of  the   12 

Iridectomy,  removal  of  a  piece  from  the  iris   222 

Eridencleisis,  artificial  incarceration  of  the  iris  in  the  cornea  -     -  144 

Irideremia,  absence  of  an  iris,  traumatic   164 

Iridodialysis,  partial  detachment  of  the  iris  from  its  ciliary  inter- 

tion                                                                       -  116 

Iridodonesis,  tremulous  iris  from  lack  of  support  from  the  crystal- 
line lens   24 

Iridotomy,  operation  after  plastic  iritis  or  irido-cyclitis  -      -      -  223 

Iritis,  inflammation  of  the  iris     -    108 

fibrino  plastic       -      --      --      --      --      -  109 

gummatous  -      --      --      --      --      --  112 

purulent   112 

rheumatic     -      --      -   113 

serous   Ill 

syphilitic       -      -    112 

Ischsemia  of  the  retina  -      -   127 

Isolation   66 

Jequirity,  abrus  precatorius,  use  of  the  ------  80 

Keratitis,  inflammation  of  the  cornea   92 

fascicular   93 

malarial      -      -      -     --      --      --  -98 

neuro-paralytic  -   98 

parenchymatous  -      -      -  93 

phlyctenular     -    92 

syphilitic    -     --     --   94 

Kipp  -  98 

Knapp's  hook  for  removing  foreign  bodies  from  the  eye-ball  -      -  166 

method  of  blepharoplasty  by  sliding  flaps  -      -      -      -  35 

transplanting  pterygium   91 

Kopiopia  hysterica  ---   206 

Kuhnt      -----   227 
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Lachrymal  Apparatus  - 

canalieuli  

caruncle  ------ 

duct  

fistula  

gland  

papilla  

puncta  

sack  ------ 

Lagophthalmus,  inability  bo  close  the  eye-lids  - 
Lamina  cribrosa  of  the  sclerotic  - 
vitrea  of  the  choroid  - 

Laurence  

Leeches,  application  of  

Leptothrix,  vegetable  parasite  found  in  the  lachrymal  canaliculus  -  49 

Leucaemia   "  ^04 

Levator  palpeqne  superioris  muscle    -------  6 

Ligament  external  palpebral  4 

internal  palpebral  * 

pectinatum  of  the  iris  -  7 


suspensory  of  the  crystalline  lens   16 

Limbus  of  the  cornea   5 

Limiting  membranes  of  the  cornea   14 

Macxamaka's  method  of  operating  for  ptosis  of  the  upper  eye- 
lid   42 

Macula,  lutea  of  the  retina,point  of  acute  vision      ...      -  \ry 

of  the  cornea    -     -  --93 

Madarosis,  loss  of  the  eye-lashes        -------  30 

Malarial  fever   211 

Malingering  .-      -      -  214 

Mauthner  -      -  21 6 

Measles   210 

Meibomian,  tarsal  glands  -  4 

Menstruation,  suppressed   206 

Merkel     -     --     --      --      --      --  -- 

Metamorphopsia,  distorted  vision  from  certain  retinal  affections   -  1-1 

Mooren    -      --      --      --      --      --      --  105 

Motility  of  the  eye-balls,  examination  of    -      -      -      -      -      -  28 

Mnscocele,  distension  of  the  lachrymal  sack  by  a  mucoid  fluid      -  60 

Muscae  volitantes,  spots  floating  before  the  eye  -----  153 

Muscles,  external  of  the  eye-ball   17 

Mueller's  fibres  of  the  retina   15 

Mydriasis,  dilatation  of  the  pupil  with  immobility  -     -     -     -  ikj 

Mydriatic  agents   116 

Myopia,  the  condition  in  which  the  eye  at  rest  isfocussed  Eor  diver- 
gent rays       -      -      ----   181 

Myosis,  tonic  contraction  of  the  pupil   116 

Myotic  agents  ------------  jjg 
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42 
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Nasal  Duct  for  the  drainage  of  the  tears  18 

Near-sightedness  ( see  Myopia)  

Near-point,  nearest  point  for  which  the  eye  can  accommodate  -  177 
Necrosis  of  the  orbital  walls  -  --  --  ...56 
Nephritis  205 
Neurectomy,  optico-ciliary,  removal  of  a  piece  of  the  optic  nerve 

and  the  ciliary  nerves  near  the  eye-ball    -      -      -  172 

of  the  infra-orbital  nerve  42 

supra-orbital  nerve  42 

Neuritis  optic,  inflammation  of  the  optic  nerve  136 

ascendent      -  -  136 

descendent    -    s  138 

interstitial  •  -  -136 

Neuro-retinitis',  inflammation  of  the  optic  nerve  and  retina  -  -  136 
Neurotomy  ,optico-ciliary,severing  of  the  optic  nerve  and  the  ciliary 

nerves  from  the  eye-ball  172 

Noyes'  operation  for  canthoplasty       -  44 

Nystagmus,  involuntary  oscillation  of  the  eye-ball  -      -      -  -194 

Obliteration  of  the  lachrymal  sac  54 

Oblique  illumination  of  the  anterior  third  of  the  eye-ball  b>  means 

of  a  convex  lens  --24 

Oedema  of  the  optic  papilla  -   198 

Ointments,  application  of  -----65 

Onanism   205 

Opacities  of  the  cornea  -99 

crystalline  lens   142 

vitreous  body     -      --      --      --  -153 

Ophthalmoplegia,  paralysis  of  all  external  muscles  of  the  eye-ball  190 

Ophthalmoscope,  useof  the  27 

Optic  foramen,  external  orifice  of  the  canalis  opticus      -  188 

nerve,  anatomy  of  13 

papilla  14 

Ora,  serrata  of  the  retina  14 

Orbicularis  muscle  of  the  eye-lids  4 

Orbit,  anatomy  of  the  -  1 

Over-sight  (see  hypermetropia)     -  -  

Osteoma  of  the  orbit  86 

P  annus,  vascularisation  and  dimness  of  the  cornea  82 

Panophshalmites,  inflammation  of  all  the  tissues  of  the  eye-ball   -  166 

Paracentesis  of  the  cornea    -   220 

sclerotic  for  detachment  of  the  retina      -      -  130 

Paralysis  of  the  accommodation   186 

external  muscles  of  the  eye-ball     -  189 

muscles  of  the  eye-lids   42 

Parametritis  atrophica  ---206 

Pediculi,  crab-lice,  in  the  eye-lashes   32 

Periostitis  of  the  orbit   55 


INDEX.-  241 

Phlegmonous  abscess  of  the  eye-lid   34 

inflammation  of  the  orbital  tissue      -      -      -      -  88 

Photophobia,  dread  of  light  in  phlyctenular  conjunctivitis    -      -  86 

Photopsia,  subjective  perception  of  light-Hashes,  etc.      -      -      -  171 

Phthiriasis  (see  pediculi)      -,     -  --  

Pia  mater  sheath  of  the  optic  nerve  -  13 

Pigmentary  epithelium,  anatomy  of  the   9 

Pigmentation  of  the  retina  from  choroido-retmitis  130 

Pilocarpine,  use  of  the  muriate  of  in  detachment  of  the  retina     -  129 

Pinguecula,  small  connective  tissue  tumor  of  the  conjunctiva      -  89 

Polypus  of  the  lachrymal  canaliculus   49 

nose      -     --     --   202 

Posterior  chamber,  space  bound  by  the  crystalline  lens,  zonule  of 

Zinn,  ciliary  body  and  iris    -      --      --      --      -  n 

Presbyopia,  physiological  loss  of  elasticity  of  the  crystalline  lens 

and,  consequent  impairment  of  the  accommodation       -      -  186 

Prisms,  use  of  for  detecting  simulated  blindness  214 

Prolapse  of  the  iris  through  a  corneal  wound   162 

Pterygium,  triangular  told  of  conjunctival  tissue  encroaching  upon 

the  cornea      -      -      -      -      -      -     -      -      -  90 

operations   -  22-5 

Ptosis  of  the  upper  eye-lid,  inability  to  raise  it  41 

atonica     -     -     -     -'   -     -     -  41 

congenital       -      -      -      -      -      -  41 

paralytic         -   41 

•  traumatic        ------  44 

operations  -  41 

Puerperal  fever  ,_.  212 

Pupillary  membrane,  due  to  librino-plastic  iritis      -  109 

Pyaemia    -  212 

Recurrent  Fever  -     -     .     _  -211 

Red-green  blindness      -  215 

Refraction  -   2^ 

Remedies  in  substance,  use  of   64 

Respiratory  apparatus,  diseases  of  the       -      -  '   -      -      -      -  202 

Retina,  anatomy  of  the-      -      -      -      -      -      .      .      .      _  j  1 

Retinitis,  inflammation  of  the  retina   -  -181 

albuminuric   j^o 

hemorrhagic    -      -      -     ■-      -     -      .  •  _     .      .  190 

leucaemic        -                 -      -  204 

pigmentary   j31 

proliferans  -154 

syphilitic   132 

Retinal  purple,  substance,  secreted  by  the  pigmentary  epithelium  9 

Rheumatism    -     -     -     -*   0j/» 

Rods  of  the  retina  -      -   14 

Rupture,  isolated  of  the  choroid   |gg 
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Sanson's  operation  for  ulcer  and  abscess  of  the  cornea             •  96 

Salicylate  of  soda,  use  of  the  in  iritis   115 

Sattler     -  _  204 

Scarlet-fever  -  210 

Schlemm's  canal  in  the  corneal-scleral  tissue    -----  7 

Scleritis,  inflammation  of  the  sclerotic   104 

Sclerosis  of  the  spinal  cord   199 

Sclerotic,  anatomy  of  the   5s 

Sclerotomy  •    -      .      -  222* 

Scotoma  central,  pathological  blind  spot.   138 

Scrophulosis    -   -  1  -  -213 

Septicaemia     -     --     --     --     --     -     -     -  212 

Shrinkage  of  the  conjunctival  sack  82 

eye-ball  -     -     -      -     -     -  104 

Silver,  use  of  the  nitrate  of -in  conjunctivitis    -      -  -  76 

Skin  diseases  -  210 

Small-pox        -   210 

Snellen     -  170 

Spasm  of  the  accommodation  -      -  187 

Horner's  muscle    -      -      -      -      -      -      -      -      -  49 

Sphincter  muscle  of  the  iris        -      -      -    .  -      -      -      -      -  12 

Spongy  exudation  -      -  Ill 

Staphyloma,  union  between  a  part  of  the  cornea  or  sclerotic  with  a 

part  of  the  uval  tract  with  stretching,  of  the  cornea     -      -  100 

sclerotic  -      -  lOo 

Stillicidium  lacrymarum,  tear-dropping     "      f    "      -  -  21 

Stilling 's  canal  in  the  vitreous  body    -      -      -      -      -      -      -  17 

Strabismus,  paralytic    -      --      --      --      --      -  199 

Strictures  of  the  lachrymal  drainage  apparatus  51 
Suction  method  of  removing  a  cataract  |<gg 
Symblepharon  anterius,  union  between  the  lid-margin  and  the  eye- 
ball  88 

posterius,  the  union  reaches  down  into  the  fornix  of 
the  conjunctiva  --------88 

operations      -      --      --     --      --  220 

Sympathetic  inflammation,  an  inflammation  caused  in  one  eye  by  a 

disease  usually  of  traumatic  origin  in  the  fellow-eye  109 

irido-choroiditis  -  --171 

irido-cyclitis   -  -171 

iritis  ---171 

irritation    -  -171 

keratitis  --172 

neuritis  171 

neuro-retinitis  ---171 

Synchisis,  liquefaction  of  the  vitreous  body  •  -      -      -      -      -  122 
scintillans,  containing  crystals  of  eholesterine,etc  -      -  155 

Synechia,  adhesion  of  the  iris,  anterior      ------  97 

circular      -  10!) 

posterior     ------  109 
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Syphilis    -                                                           '  212 

Tabes  dorsalis       -                 -     -  14<J 

Tannic  acid,  use  of  the  in  conjunctivitis  77 

Tarsal  tissue,  anatomy  of  t lie      -                       ...  4 

Tarsoraphy,  operation  for  shortening  the  palpebral  lissure      -      -  43 

Tatooing  the  cornea      -      --      --   100 

Telangiectatic  tumors  of  the  eye-lid  -   37 

Tenon's  capsule,  anatomy  of        --------  2 

space   ___  2 

Tenonitis,  inflammation  of  Tenon's  capsule   58 

Tenotomy   217 

Test-types,  Snellen's,  letters  seen  under  a  visual  angle  of  5  minutes, 

used  to  determine  the  acuteness  of  vision       -      -      -      -  17(5 

Thrombosis  of  the  central  retinal  vein   128 

Trachoma,  inflammation  of  the  conjunctiva  characterized  by  the 

formation  of  granules   81 

Transplantation  of  Haps  for  blepharophasty  35 

the  cure  of  symblepharon     -      -   •  -  8!) 

Trichiasis,  irregular  position  of  the  eye-lashes   -----  37 

operations   38 

Tubercle  in  the  choroid        -      -      -      -      -     -      -  .  -      -  124 

iris       -     -           -     -'           -      -     -      -  116 

Tuberculosis  of  the  lungs      -      -  -  202 

meninges      -      --     --      --      -  191) 

Tumors  of  the  ciliary  body  -      -      -   119 

choroid  ---   124 

conjunctiva  -      -      -      -  •  -      -      -      _      -  89 

cornea    -     -     -     -     -     -     -     -     - .    -  103 

•    eye-lids  ------     ^     -     -     -  34 

episcleral  tissue    -      --      --      --      -  iO(> 

lachrymal  caruncle   54 

lachrymal  gland  -      -      -      -      -      -  47 

optic  nerve    -      --      --     --  --141 

orbit   89 

retina     ----------  133 

tarsus    -          '  -      -     -.-     -      -     -  83 

Typhus,  abdominal        -      -      -      -      -      -      -      -      -  -211 

Ulceu  of  the  conjunctiva  after  diphtheria       -----  so 

cornea     -  90 

eye-lid    -----   34 

TJro-poetic  apparatus,  diseases  of  the        ------  2O0 

Uterine  diseases  ^Oti 

Uveal  tract,  anatomy  of  the  _._  ^ 

Vascular  tumors  of  the  eye-lid   37 

Vein,  central,  retinal     -     --      --     -     -  ---14 

Veaaj  vorticosa)      -    5 
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Visual  field,  examination  of  % 

Vitreous  body  _  fi 

VonDusch                                                                        -  20f: 

Von  Wecker's  operation  for  iridotomy  -  222 

Waum  applications                                                      .  61 

Warts  on  the  eye-lid                                                     -      -  34 

Whooping-cough     -  :   202 

Wild  hairs    gg 

Wire-speculum  to  hold  the  eye-lids  apart    ------  68 

Xanthelasma;  small,  slightly  elevated,  yellowish  tumors  of  tlie 

skin  of  the  eye-lid       -   34 

Xerophthalmus,  dryness  of  the  eye  Sl> 

Yellow-blue  blindness  jg 

Yellow  spot  of  the  retina           -    '-   15 

Zixc,  use  of  the  sulphate  of  in  conjunctivitis  -      -      -      -      -  77 

Zonule  of  Zinn,  suspensory  ligament  of  the  crystalline  lens    -      -  16 


